





on 
working industry 


pace 101 


TOOL ENGINEER 


bein gir 
a 
ast 


. 
Reon 
” DIE PROBLEMS 








~ cUOSe. TOLERANCES 
INTRICATE SHAPES 


CROCAR 


STEEL COMPANY | 


PUBLISHED BY THE BRAMSON PUBLISHING COMPANY | 








“They’re in the mail, Mr. Cook” 


Needless to say, we lost no time in forwarding all necessary information to our 


appreciative customer across the Atlantic. 

This message of commendation from overseas illustrates, as nothing else can 
the fulfillment of a promise — the promise of fine tool-making. 

Now, as never before in history, precision tools are being given a chance to 
prove their worth — or drop out. In Britain, for even more years than here at 
home, precision tools have been taking the terrific, high-pressure beating of war- 
time mass production. Only phenomenal toughness and complete accuracy can 
stand up under this never-ending grind. 

As Mr. Cook points out, long after other tools have reached the serap-pile, 


P&W tools can take it. 


2\\PRATT & WHITNEY 


Division Niles-Bement-Pond Company 


WEST HARTFORD e CONNECTICUT 
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SHOCKPROOF 


Protectsthe Precision Mechanism 22 MILLION BLOWS, 


struck deliberately on a stock gage 
ee failed to damage gear teeth, bear 


a ai ings or spindle, or impair the instru- 
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A Rest Position Bisin ‘ 





B — Sudden blow or contact by work piece raises spindle. 
For an instant guide pin moves away from contact with 
stop pin. This allows mechanism operating spring to 

{ raise the rack sleeve which is slidable on the spindle. 

C — Stop pin and guide pin resume contact after the mech- 

§ SHOCKPROOF anism operating spring has actuated the gearing. Rela- 


Wem Indicator, cover re tive position of spindle and rack sleeve is restored. 
i, showing “Free Wheel 





hanism. In actual use only the more sudden shocks against the 

q contact point jar the spindle ahead of the rack sleeve. 
For normally applied contacts the sleeve and spindle 

move together as a unit. In any case the force on the 

mechanism is never any greater than the pull of the 

spring. 

WRITE FOR COMPLETE CATALOG 





HOLO-KROME fiv Lroed 
SOCKET SCREWS 















SOCKET 
HEAD 
CAP 
SCREW 


lold Jorged 


The Method (Patented, owned, control- 
led and exclusively used by Holo-Krome) 
is one of the major differences between a 
Socket Screw and a Holo-Krome FIBRO 
FORGED Socket Screw. It's Completely 
Cold Forged! Thousands of users attest 
to the many advantages of specifying 


“HOLO-KROME”, Yes, It's the Method. 


INTERNAL WRENCHING FEATURE 
QUICK & POSITIVE TIGHTENING 








THE BETTER FASTENING METHOD 


PRECISION MADE 
TO EXACTING STANDARDS 


SOCKET HEAD CAP SCREWS...SOCKET 
SET SCREWS . . . SOCKET PIPE PLUGS 
SOCKET HEAD STRIPPER BOLTS... 
SOCKET SCREW KEYS & KEY SETS 


GUARANTEED UNFAILING PERFORMANCE 


fhe 13OLO-KROME 
SCREW CORPORATION 


Main Offices & Plant 
HARTFORD 10, CONN. U.S.A. 
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THIS Yew SURFACE GRINDER SPINDLE 











Has 


POPE engineers and GENERAL ELECTRIC engineers, working 
in collaboration, have produced a new motorized grinding spindle 
employing a motor designed specifically for operation in a sealed 
housing. Think what this means in terms of operating efficiency 


and economy! These Spindles always run at their best, because 





dust and dirt never get a chance to collect on a fa r in cooling 
passages causing unbalance and loss of cooling efficiency. POPE 
This POP j i > for ] 
aS CeNCene Caen wate Spindles never require operator attention for lubricat r adjust 
new G-E Motor Sealed in and ment 
SKF Roller Bearings delivers POPE Spindles with their fine craftsmanship, SKF per-Precision 
full 1 H. P. at the wheel Double-Row Roller bearings and the new Sealed-i: mnstruction 
Vas with G-E Motor produce finer finishes than ever. At the same 
It is designed specially for 6’’x 18 
time they have the power, the bearing capacity and the rigidity 
surtace grinders. It also operates hori 


for rapid removal of metal when required 


zontally, vertically o j > ¢ , | ' } 
_ rucally or at any angie on You have only to install one of these new completely sealed 

boring mills, planers, milling ma units to appreciate what an improvement and what savings it 

chines and other machine tools for makes. Try it, and see for yourself! 

special work For complete information, get in touch with 
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S727, Open Goeller and Gnettation to 
Tool and Die Makers 


» 


Who Have Shop Problems 


@Several years ago Kearney & Trecker began helping tool and 


die makers with their shop problems whenever they'd write in 
asking as to the best method of producing a particular tool or 
die. These requests for help included the making of plastic molds 
— forging, die casting, stamping, and drawing dies. In fact, 


they covered the whole tool and die field. 


@In many cases our Model D Rotary Head Miller would handle 


the job to perfection — in other instances, after looking at the 
blueprints, we’d recommend some other method of producing 


the tool or die that was troubling them. 


@ Because of the extreme pressure which all of us were working 


under at that time, we didn’t publicize the fact that such service was 
available. BUT... now we have set up facilities in our Tool and 
Die Department which will enable us to give you prompt advice 


without obligation, as to the fastest, cheapest way to do the job. 


@lIf our Model D Rotary Head Miller is, in our judgment, the 


best bet for producing it — we'll tell you. In fact, we'll even 
make the job for you at a very nominal cost here in our own 
Tool and Die Department. What’s more, we’d welcome having 


one of your men come to the plant to watch us make it. 


@/f, on the other hand, we feel that there’s a better method of 


producing the tool or die —- we'll return your blueprints with our 


recommendations. Fair enough? 


If you're interested — write Tool and Die Division, 
Kearney G Trecker Products Corp., Milwaukee 14, Wis. 


Kearney & Trecker 


Products 
CORPORATION 







































machining of 16-inch pro- 
iles for our big naval and coast 
fense guns requires maximum 
gidity and positive chucking ac- 
racy. This heavy-duty Warner & 
Swasey turret lathe is equipped 
a “LOGAN” 27-inch, 3-jaw 
Chuck to turn out shells that meet 
exacting navy specifications. 

Note the gripping pads on the 
inside of the jaws, and the spe- 
cially hardened wear strips. Also 
the mounting arrangement on the 
special long adapter, supported 


by steady rest. 





Other 
“LOGAN” PRODUCTS 
used on this Lathe: 


@ "LOGAN" POWER UNIT 


@ "LOGAN" ROTATING TYPE 
HYDRAULIC CYLINDER 


@ ""LOGAN"’ HYDRAULIC 
CONTROL VALVE 





@ "LOGAN" PRESSURE 
REGULATING VALVE 





“LOGAN Gz 


CHUCKS « CYLINDERS 





HOW “LOGAN” ENGINEERS BUILD EXTRA SERVICE 
AND ACCURACY INTO EVERY “LOGAN” CHUCK 


“LOGAN” Chuck bodies are one-piece 


electric steel castings, cored for light 
weight and correct balance, and radially 
reinforced for extra rigidity. Special heat 
treated steels are used in all working 
parts subject to operating stresses. Jaw 
levers are chrome nickel steel, drop 
forged and heat treated. All lever pins 
are nickel steel alloy, hardened and 
ground. Alemite lubrication of all work- 
ing parts insures lasting accuracy and 
eficient operation through year after 


year of heavy-duty service. 





LOGANSPORT 


bes \ 


head 


VALVES * PRESSES «x 


MACHINE 
902 Payson Road, Logansport, Indiana 


LOGAN" manufactures a complete 
line of air and hydraulic operated Chucks, 
in two, three and four jaw models, in 
Universal and Combination types, Com- 
pensating Chucks, Finger Chucks, ““Two- 
in-One”’ Chucks, Parallel Grip Collet 
Chucks, Indexing Jaw Types, and Drill 
Press Chucking devices. 

“LOGAN” engineers will be glad to 
make specific recommendations on your 
chucking problems. Send us your speci 
fications. The “LOGAN” Chuck Catalog 


(No. 70—Sec. 1 ) will be sent on request. 


co., INC. 


SURE FLOW COOLANT PUMPS 
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1e tooling of Logan Lathes is just as important in obtaining 


Accessories are specially constructed with many patented 
improvements. They are built to the same standards main 
tained in manufacturing Logan Lathes. When used with 
Logan Lathes, accuracy is maintained, costs are lowered 
and output is increased. The various chucking accessories 
wn here are typical of a wide variety of other accesso- 
ries that are available. To assure maximum efficiency from 
a Logan Lathe, ask your dealer or write for the latest 


Accessory Catalog. 


LOGAN ENGINEERING CO. 


; CHICAGO 30, ILLINOIS 
ko 











No. AC 210 PRODUCTION 
COLLET ATTACHMENT 


Wo. AC 201 SPEED 
COLLET CHUCK 


with | x 





fee oe 
a 
$4 


LA 32-34 BAR FEED 





No. AC 165 and AC 166 


PRODUCTION COLLET “We 
ATTACHMENT . 4. 
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No. AC 150 AC 
0 50 and AC 151 
DRAW-IN COLLET Ay ». 
| CHUCK ATTACHMENT "t — 
. Ye 
| 
| 
wy» 
1 No. 439 3-JAW, 5-INCH 3 
UNIVERSAL CHUCK : 
. t ) ™~ 
‘ Ey, : 
o. 444 6-INCH 
NIEPENDENT CHUCK = 


iv 
A Name To Remember When You Think of Lathes 4 
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Now a complete line “MX” WHEELS, MOUNTED WHEELS AND STICKS 
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On a great many jobs which 
call for finishing and polishing 


there are always many out-of 


aces yoves, curves, angles 
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MX’’ Mounted Wheels have the same 
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a New VERTICAL 
HYDROHONER 


A High 
Production Vertical 
Type Hydrohoner 


Diameter of Work... 14” to 2”. 


Spline Driven Head Reciprocating Strok. 
.. 15”—30”—40” (standard). 


Spindle Oscillating Stroke . .. 0 to 1” 
maximum. 


Centralized Hydraulic Operating Con- 
trol. Panel provides easy operation 
fast production. Hydraulic tool expan- 
sion assures uniform pressure and cutting 
rates for fast precision work. 


Other features are — hydraulic timer — 
full ventilated hydraulic oil tank of 60- 
gallon capacity mounted in base. 

Also available with 3-speed transmission, 
rising screw table, electric timer, special 
coolant filter, and special coolant re 


frigeration. 


Available for normal prompt delivery. 





Micromatic HONE CORPORATION 


DETROIT 4, 
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GENERAL CUTTING RANGE 


TANTUNG is a non-ferrous cast alloy that operates at highest 


efficiency between 100 and 200 surface feet per minute. 


CUTS rolled, forged or cast steel, annealed or heat treated, 
cast iron, aluminum, brass, copper, bronze and any material 
that can be machined. 


OPERATES a greater speeds, heavier cuts, heavier feeds than 


high-speed steel tools. 


PRODUCES more pieces per grind and insures better finish 


than high-speed steel. 


Tantung has an exceptionally high transverse rupture strength— is 
tough and shock resistant. It is the high red hardness of Tantung 
that enables it to work so efficiently under heavier loads. It is self- 
lubricating and due to its keen, durable cutting edge “cratering” or 
“chip wear” is reduced to a minimum. Detailed information regard- 
ing the use of Tantung is fully covered in the Tantung Catalog. Write 
for your copy today. 


VASCOLOY , RAMET «2110 


CARBIDE TOOLS AND TANTUNG CAST ALLOY CUTTING TOOLS| 
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NORTH CHICAGO, ILLINOIS 
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¢ A New Base 
With a Coolant Pump 
Improves the Accuracy, 
| Speed, and Finish 
of Jobs Honed on 


the SUNNEN 
PRECISION HONING 
MACHINE 


any internal honing and finishing jobs can be 

more efficiently handled on the Sunnen Pre- 
cision Honing Machine with a stream of honing fluid 
flowing over the work. 


For that reason, a new base and pump assembly is 
furnished with the machine. The new base is also avail- 
able to present owners of the honing unit. The pump- 
ing unit provides a constant flow of honing fluid that 
acts as a coolant, carries away cuttings, and keeps 
the abrasive stone in sharp cutting condition. Accu- 
racy is greater, finish is better, and speed is increased. 


Other refinements include a machine light for 
inspecting the finish and gaging of the finished parts. 


On the Sunnen Precision Honing Machine, straight, 
round holes are produced within .0001” of absolute 
accuracy. Production jobs in hardened steel have 
been held to a tolerance of .000025”. A super- 
smooth finish of from 2 to 3 micro-inches provides a 
better working surface so that 
parts last longer on the job. 


Get complete information on 
how all these advantages can be 
put to work in your plant on your 





The coveted Army-Novy internal finishing jobs. A Sunnen 
" wav ve h . . 

Scanee che sent engineer will be glad to call at 
unnen plant——evidence s F 

of the important port your convenience —or write for 


Sunnen equipment is 


free bulletin. 


playing in the war effort 
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SUNNEN PRODUCTS COMPANY, 7932 Manchester Avenue, St. Louis, Missouri 


Canadian Factory: Chatham, Ov.ario 
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Surface Analyzer Tape Proves you Get a 
Better Finish with Chicago Wheels 


These results were obtained at a rate of 10 pieces per hour in an aircraft parts 
plant. Material, X-13-15, Rockwell 60 to 57, grinds out .006 to .007 stock. Chicago 
Wheel used, !/5 x '/p x '/g"", Grain 180, Grade L Arcite FV Bond. Spindle Speed 40,000 
r.p.m. Lapping and super finishing eliminated on this job. 


Can you match that finish? Sounds phenomenal, but you can do it with Chicago 
Wheels. And, the secret of their superiority lies in the new FV Bond developed 
exclusively for Chicago Wheels, after 50 years’ ex- 
perience making wheels for the most accurate and 


precise applications. 


Here's What FV Bond Will Do for You 








%& Reduce your wheel costs 


% Produce a better finish without sacrifice of 
production time—a finish so smooth that you can 


measure it in micro inches. 


TRIAL WHEEL FREE 


Write or send the coupon today for a Chicago 
Wheel, made with this remarkable new FV Bond. Tell 
us grinder you use, size wheel and kind of material on 
which you will make your test. 


For the duration, with full WPB approval, we are 
specializing on small sizes—anything up to 
3" in diameter. 


Write for Catalog and one of the new En- 
gineering Survey Forms, a step in the direc- 
tion of better finishing. 


Half a Century of Special- 
ization has Established our 
Reputation as the Small 
Wheel People of the Indus- 
ry. 


Wheels and Small Grinding Wheels 
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CHICAGO WHEEL & MFG. CO. 


America’s Headquarters for Mounted 


Grinding Wheels 


Send Test Whee 


1101 W. Monroe St., Dept. TE, Chicage 














Once “Bob” ran 
emergency erranas for 
you—and he will, again! 


ae 


Here’s Bob—"“‘on leave” from his peacetime 
job representing your Industrial Supply Dis- 


tributor’ —and helping you to win the War. 


Back in the old days he used to drive around 
overtime looking for supplies to keep your 
War Production going on schedule. He s¢// 
is driving around overtime. The “job” he 
is chauffeuring today doesn’t look much 
like the trim little bus he drove in ’42—but 


the extra skill he is acquiring will stand him 


The 





30 READE ST. NEW YORK 
6515 SECOND BLVD. DETROIT 
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TRADE MARK REG U S&S PAT OFF AND FOREIGN COUNTRIES 


9 NORTH JEFFERSON ST. CHICAGO 
LONDON - E. P. BARRUS, LTD.- 35°36" 37 UPPER THAMES ST.EC4 







and you in good stead, come peace days again. 


You can show your appreciation for Bob’s 
good work—and for everything your local 
Distributor is doing to keep you supplied 
with vital materials— by ‘phoning your orders 
directly to the Distributor instead of writing 
the factory. You will help the manufacturer 
to route his production efficiently— simplify 


deliveries—relieve transportation tie-ups. 


Get your essential materials the /ogical way— 


TWIST DRILL 


COMPAN Y 
1242 EAST 49" STREET 
CLEVELAND 


650 HOWARD ST. SAN FRANCISCO 


“CLEVELAND” 
DISTRIBUTORS EVERYWHERE 
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OPERATING LEVER 



































ae ADJUSTABLE TO “ANY ANGLE IN 
ANY PLANE.” 
AVAILABLE IN FORGED STEEL 
NT dian EASILY CONNECTED 
PTO 48 HEADS “+—_—_———. AND SYNCHRONIZED 
u TO THE MACHINE 
INTEGRAL CYCLE 
VALVE 
‘1 

i 

th ‘ - 4 — 





NOSE MOUNT AND FOOT MOUNT =: 
STANDARD - a “| 
SHELF AND SWING MOUNTS 
z ALSO AVAILABLE 


DUAL EXHAUST ADJUSTABLE THROTTLING 
FOR PRECISION CONTROL 


THRUST APPROXIMATELY FIVE TIMES 
AIR LINE PRESSURE 


EPARTING radically from conventional air not only make manual operations automatic, but their 
cylinder practice the new Bellows Controlled precise, sensitive controls eliminate the need for 












Air Motor is a complete, self-contained power unit, skilled ‘fe n many machine operations, permitting 
vith integral valve, valve operating lever and speed full use of the abilities of mew and quickly trained 
trols permitting full and positive control operators Reduced operator fatigue means fewer 
ver all phases of its operation at all times accidents h ipprer workers 
Compact, simple in design and ¢ ration, Bellows Write today for Bulletin BM-1, and free Photo 
Air Motors are readily adaptab yle to poner Or spe Facts File showing ty pic il installations of Bellows 
machines to perform a wide range of work. They Controlled-Air Devices 
a, | a a, ome a 
ADVANCE TOOLS TO WORK OPEN AND CLOSE OPERATE CLUTCHES 
OR WORK TO TOOLS VISES AND FIXTURES AND LATCHES 





i The Bellows Co. 
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AKRON, OHIO 
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He's a man without a last name... 
a fellow known to every American 
kid as “Uncle.” He is everywhere in 
his great land—yet no one has ever 
seen him. He is the great spirit of 
America . calm, quiet, peaceful 
and kindly until he gets his “dander” 
up—then he is determined, strong 
and his wrath is relentless. 

His is the spirit of sacrifice, toil 
and patriotism. He has weathered 
many wars, trials and tribulations— 
yet he is indomitable. He stood with 





Washington at Valley Forge... 
Perry at Lake Erie... Lincoln at 
Gettysburg... Pershing at the 
Marne... MacArthur at Bataan. He 
stands with every American to de- 
fend America. 

Today, he stands with you... 
urging you to do more and more in 
the cause of Victory. To buy more 
War Bonds—to contribute to the 


blood bank—to stamp out Black 
Markets—to defeat inflation—to be« 
untiring in your efforts to hasten the 
day when our enemies will fall 
before our might. Ask yourself 
squarely if you couldn’t be doing 
more to aid this great spirit—the: 
do it. 

Let’s keep this greatest American 
legend ... GREAT! 


APEX 


THE APEX MACHINE AND TOOL COMPANY »* 


DAYTON 2, OHIO 
THE TOOL ENGINEER 
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A Tool 
that tells a story 


KK 
\\ \ 
“| \ / 
‘ WAy \\ 
This heavy duty inserted blade boring, chamfering and facing ais am 


tool was designed and custom built to solve a specific, high Should you have a production 


production metal cutting problem. Rugged simplicity and in- _job requiring the use of Inserted 
terchangeable cutter heads and blades are combined. Blade Cutters, we'd like to dis- 
cuss the matter with you e The 


It is used here as a symbol because it is typical of the work eed 
, F Gairing Tool Company, Detroit 


Gairing engineers and craftsmen are doing in the design and — 39. Michigan— Manufacturers ol 
precision manufacture of inserted blade cutters. standard, special and Gair- Lock 


More than a quarter century of specialized experience in ‘inserted blade cutting tools. 


creating tools of this character has naturally taught us the 


particular advantages of all types of Gairing inserted blades GA IR ING 


and locks. We use all of them: the type best suited for the need. 
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RIGID BED — CONTINUOUS TOOTH 30° HELIX 
CONSTRUCTION HERRINGBONE GEARED HEAD 


FRONT VIEW OF GEAR BOX 


2 


- 
4 maw ae 
peril eae 
~i wh 


REAR VIEW OF GEAR BOX 


Photo courtesy of Douglas Aircraft Company, In 


Winged Victory demands speed and precision 


SIDNEY LATHES 


@ It would be difficult to find work requiring closer tolerances than 





irplane parts and the vast number of Sidney Lathes used by manu 
facturers of aircraft parts and in aircraft plants is indicative of the 


accuracy and dependability of Sidney Lathes for precision work 


The rigidity of Sidney Lathe bed with its four walls and cross girts 
at twelve inch intervals—the continuous tooth Herringbone Geared 
Headstock—the husky controls located centrally at the operator's finger 

»s provide all the essentials of strength—smooth flowing power—and 
ease of operation—to produce close tolerance work —easily —quickly 


lf your work requires aircraft precision put it on a Sidney Lathe 


Bulletins on all sizes available. 


The SIDNEY MACHINE TOOL a 
Builder” of Precision Machinery 


SIDNEY . ESTABLISHED 1904 OHIO 


- 
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SEVERANCE MIDGET MILLING CUTTERS TAKE DEEP SHARP BITES 


On metal, wood or plastic parts, castings or patterns 
Severance cutters take deep sharp bites instead of 
merely burnishing. They throw off clean chips instead 


ot dust 


For every type of finishing and deburring, Severance 
cutters do a quicker, faster job than ordinary rotary 
tools, rasps or burrs. Equally efficient with portable 


power tool, with stationery set-up or by hand 


Severance cutters can be successfully reground scores 
of times without losing their effective cutting qualities 
If you are having difficulty in finishing any manufac 
tured parts, send us samples and our engineers will 


design cutters to solve your problems 


“Carbide” 


in a wide variety of shapes and sizes. 


Severance Vidget Milling Cutters are available 


20 





SEVERANCE MIDGET MILLING 


CUTTERS @ PRECISION RE 


GRINDING. Severance Tool Industries Inc., Saginaw, Mich eo 
Plants in Long Island City 1, N. Y.; Detroit 2, M rt Wayne 
8, Ind.; Chicago 6; and Los Angeles 21. In nada: 60 Front 





Street West, Toronto, Ontario 
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DOUBLE DUTY 


WITH THE GISHOLT HYDRAULIC AUTOMATIC LATHE 


A TUALLY “double duty” is ultra-conservative for 


} 


: "4 —— 
the production ability of this automatic lathe f4 . ‘ ~ 1 
can out-produce two, three, or even four / ss Fam ? 
ually operated machines wherever parts are to 
turned out in large quantities. 
What’s more, its operation is so simple that one 


or woman, Can tend two or three machines at 





ne. With but one small lever to control a whole 
e of operations, the training problem ts prac 
eliminated. It’s designed to handle a wide 

of between-centers and chuc king work with 

h speed multiple cutting and extreme accuracy 
can use this kind of production—to save 
power and cut costs—now and in the post 
period—ask for facts about the Gisholt Hy- 


iic Automatic Lathe 


sISHOLT MACHINE COMPANY 


229 East Washington Ave. ° Madison 3, Wis 


ok Ahead... Keep Ahead... With Gisholt Improvements in Metal Turning 





URRET LATHES + AUTOMATIC LATHES + BALANCING MACHINES » SPECIAL MACHINES 


STANDARD TOOL BITS 


REXALLOY TIPPED TOOLS 
LONG AND SHORT TIPS 


Crucible Steel Co. of America 

105 Lexington Ave., N. Y. 17, N. Y. 

[}] Please mail me your new 28-page 
book, “REXALLOY CUTTING TOOLS”. 


) We would like to discuss the pos- 
sible use of REXALLOY in our plant. 


Vame 





Firm 





Address 





City 


S Gas "FULL: RANGE " 





Buy 
More 

War 
Bonds 





QUALITY STEELS 


() CRUCIBLE STEEL COMPANY bay 


hee ke 
a s 








Chrysler Building, 405 Lexington Ave., New York 17, N.*Y. ” j for INDUSTRY 


Branches, Warehouses and Distributors in Principal Cities 





of America 
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FOX MINES IN AMERICA? 


are WS 


aie 


ed 


1 rocky ravine somewhere on the 


, ~/ 

; nvasion front, an American soldier att one 
lies dead... victim of an enemy fox We _— -m * 
ne... the supreme price of war. ~ 


But peace, too, can have its booby traps, 


~*~ 
fw ' : - 
we aren't careful now. i a 
" s ’ 


Are we sowing a crop of “fox mines” 





aint 
for our fighting men to come home wy - 
to—the slow explosionless defeat of » 
fo . 
nemployment, hunger and hopelessness, the tee * 
breadline and the bonus army? e 1. 
Not if we think straight... not if we plan ee Fe in 


Y r 
ahead now. ye - 
«MM a. 


If you are a manufacturer, there is one 
thing that you can do at once: Have your pro- 
duction men and planners consult now with the engineers of the basic machine fool producers. They can 
} help you in planning ahead for the difficult task of reconverting your own skills and machinery to 
an all-out peacetime production. 
One of these engineers is a Bryant man. We urge you to call him today. For his special- 
ized knowledge of internal grinding machinery is important to the manufacture of literally 
everything that will make this country a finer place: this is victory, a victory that it will be 
safe for our boys to come home to. 


rm) BRYANT CHUCKING GRINDER COMPANY (eemonr, usa 
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peed the Ieatning 


Skilled manpower is one of the most critical 

of all war industry problems today. To replace 
Litled machinists called to 

the services, new and inexperienced men and 


the thousands of s 


women workers must be trained to carry on 
the battle of production. 


lo help with the training of new lathe op- 
erators, South Bend offers a complete train- 
ing program of sound films, reference books, 
manuals, wall charts, and bulletins. These rep- 
resent an authoritative and effective course 
in lathe operation and modern shop practice. 
The 16 films have been 
adapted from South Bend’s well known refer- 
ence and text book, “How to Run a Lathe,” 
now in its 


mm color, sound 


12nd edition. 


We are pleased to offer these films and in- 
structional literature to industries and schools 


conducting pre-employment training classes. 


BUY WAR BONDS! 


SOUTH BEND LATHE 


WRITE FOR 
INFORMATION ON THESE 
PRACTICAL TRAINING HELPS 





MOTION PICTURES — 


“The Lathe” and “Plain Turning” 
two 16 mm sound films in color or 
lathe operation. Available on a free 
loan basis for apprentice trai 
Showing time 20 minutes ea 


Write for Circular No. 8-A. 


HOW TO GET THE MOST OUT OF 
YOUR LATHE — 

Specialized service bulletins on t 
care and operation of engine lathe 
H-1, “Kee p Your Lathe Clean”; H 
Oiling the Lathe”; H 3, Instal 


WORKS : Lathe Builders for 37 Years 


OF NEW LATHE 


OPERATORS 


1 Levelir tl H-4, “Keep 


Your Lath Sampl 


les malied ¢ 


HOW TO RUN A LATHE 


A practical page operator’s 
handbook. 3¢ ' . Written 
In simple il stvle 
Used as a I by the 
Army, N ( Price 
an 5a t appre 
tice s ! 
THREAD CUTTING 

} bo I ( ‘ ew 
| ea he) | ws WwW 
to set ul tting Vv Ss 
pitches ¢ setting 
cutter bit € 1 ri ilae, 

t thr t Sample 

) iree I | 
GRINDING CUTTER BITS 

ry »} lathe tool 

tter t 
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Firth-Sterling, long specialists in making steels for 
tooling, early recognized the possibilities of 
I bides as a means of extending the improvement 
hop practice brought about by the super high- 
ed steel—CIRCLE C. But, there is a place 

for both... 


Where the highest speeds are obtainable or ma 

} als are hardest, FIRTHITE is the “last word 
a cutting material. It is used at speeds up to 

times those possible with high-speed steels. 

ere speeds above average are permissible or 

erials are “on the hard side,’ CIRCLE C will 

' at least 25% faster than ordinary grades of 


oh speed steel. Send for descriptive literature 


these remarkable materials. 
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STEEL COMPANY 


| WHERE ARE PLACES FOR BOTH... 


For instan 
FIRTHITE remove 
pound tf gray-iron cast 
ing n i hour in 2 

1 RK is 

i i arre 
nif 4 I 
enabd 
rufr 4 € « 
mit é é mm 
ree x 
eriais 


Offices: McKEESPORT, PA. NEW YORK - HARTFORD - PHILADELPHIA - CLEVELAND - DAYTON - DETROIT - CHICAGO - LOS ANGELES 


For instance: 


CIRCLE C machines hard 
die blocks in 28 hours 
instead of 42 hours 

doubling production be- 
tween grinds versus 


regular high-speed steel; 


urns two to ten tumes 
more pieces of heat- 
treated alloy steel between 
grinds than other high- 


speed stec Is 
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FHWAY, DETROIT “2 
CEEVELAND 2320507 


Semi-Automatic Hydraulic Spline and Gear Grinder ¢ Optical Magter Inspection Dividing Head Involute Checker « Angle Tangent to Radius Dresser 
* Index Plates * Precision Vises © Sine Bars © Straight-side Spline, Serration Spline, Involute Spline and Helical Spline Plug and Ring Gages « Thread 
Plugs, Rings and Setting Plug Gages * Spur and Helical Master Gears * Munition Gages « Propeller Hub Gages « Built-up and Special Gages « Gear 
Rolling Fixtures ¢ Spline and Index Fixtures ¢ Hydraulic Power, Control, Utilization and Distribution Units « Engineering, Design and Development. 
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National cutting 
tools, sold by 
eading Mill 
Supply Distriby- 


Ors, are tools 


of character. 
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D* CUTTERS in Davis Boring Tools as- 


sure you absolute satisfaction! We make 
these Cutters in High Speed Steel, in Cobalt, 
or in special metals such as Stellite, Tungsten 
Carbide, Tantung, Rexalloy, etc. In the more 
popular sizes they are carried in stock for im- 


mediate shipment. 


DAVIS CUTTERS are truly made for SUPER 


The Perfect Combination for Speed, 
Accuracy, Economy — Davis Cutters 


in Davis Boring Tools. 









joring tool 
UTTERS 


boring. They are scientifically heat treated 
for uniform structure and hardness, and ex- 
treme care and accuracy are maintained 
throughout the process of manufacture. 
They're correctly ground, they fit perfectly, 
and they cost no more than other cutters. 
You'll be satisfied in every way with DAVIS 
CUTTERS. Order some today. 


pawts 


BORING TOOLS“. > 


Cy 7 
™N 














DAVIS BORING TOOL 


y 
i hee _ 
or. 2, ‘ee. iy 

DIVISION @ 
i a 
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STANDARD PRODUCTION TYPE DRILL 





> ; lbs ORES vis a 
DARD SINGLE END AUTOMATIC INDE 


We invite inquiries ‘ 
regarding postwar plans. 











Le/V\ 


2663 S. TELEGRAPH ROAD 4. DEARBORN, MICHIGAN 
ENGINEERS AND BUILDERS OF PRODUCTION MACHINES 


WAR BONDS 








Piet Ne tll 


iT’Ss SIMPLE 


0 


A MACHINE NOW 
—if Yeu Have a 


TWIN RAM MASTER UNIT 


A COMPLETE 
SELF-CONTAINED 
HYDRAULIC 
POWER UNIT 


19 
a 


You CAN change this unit from one 
base to another, or rearrange your setup on the same bed, 
as your requirements dictate. It's practically as flexible as 
a motor; only pick-off gears necessary for speed changes— 
units provide infinite feeds. Twin Ram Unit can be used for 
wide range of applications — drilling (single or multiple 
spindle), reaming, milling, hollow milling, boring, counter- 
boring, spotfacing. Uniform pressure behind load is always 
in a straight line — the two rams prevent twisting action. 
Two sizes available. Capacity up to 2" in steel. Can be 
made to operate manually or automatically by remote con- 
trol — for either right or left hand operation — with spindle 


rotation in either direction. 


Send for folder giving complete information — spindle speeds 
and feed rates. 


CULIPE TOOL & MFG. CO. 














PRECISION RACKS CUT WITH 
THESE BARBER-COLMAN 
PRODUCTION DATA MULTIPLE RACK CUTTERS 


MACHINE SET-UP and 








: Material 17 ST Aluminum. 
— : oe _— i 1m A good example of simple production tooling as aga »0l room method 
O1nts ON pitch line 
Fe B-C 8-section Multiple-Tooth ’ They used to cut these racks one tooth at a time with a single row formed cutte 
Rack Cutt 24 pitch, e . ‘ } 
Rack er, 24 pitch, each section 5 } believing that this was necessary in order to obtain re ed accuracy So 
: dia wide, LY” hole, on 24” arbor 
- . , ‘ 
: Machine No. 3 Cincinnati Miller, Dial really was no great miracle to show a production increase of 80004 with B- 
ly pe Multiple Cutters, over former production of four racks lay On the othe 
Set-ul Feed 14%” per min., cutter speed 
Pipe hand, it called for a good, well-made gang cutter to | 1 the accuracy} 
! f 
Time 0 min. per load of 13, floor to over .0OO1” error allowed between any two points on e pitch line So, fe 
hl , 
, accuracy) 1ND production, use Barber-Colman Milling ¢ 
Cutter Life - 1000 to 1500 pieces per 
grind 
cutter and zene ral set-up -— 
King other racks trom 80 to SS 
nilar gang of cutters is used px gti 4444) > NYY) Sy ta}. 
»f 32 pitch racks. * ' 
. 4nea \ Wh) 
SS) Ai 
; AAN\\ A 


ver AY \\ NN) WA At 
MPT ce , sins TD 





eeert ae 


“> eae: 


7° prooucrs 


HOGS, HOBBING 
MACHINES, HOB 
SHARPENING MA- 
CHINES, REAMERS, 


Piyv ie tis 
-— ENING MACHINES, 
MILLING CUTTERS, 


SPECIAL TOOLS 
GENERAL OFFICES AND PLANT « 105 LOOMIS STREET ¢ ROCKFORD, ILLINOIS, U.S. A. 
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3. “Sturdily built” 


4. “Wide application” 


5, “Maintains accuracy” 





6. “Up-keep very light’ 





@ The above advantages of Oster "RAPIDUCTION" Turret Lathes were 


mentioned by an owner of these simplified, low cost machines as important 





contributing ‘reasons why" his company has kept in pace with war production 
) schedules under conditions of labor shortage obstacles. The case is typical of 
: scores of other war production plants whose orders for more Oster "RAPI- 
DUCTION" Lathes must be delivered before new customers can be supplied. 
Our distributors will be glad to explain the many advantages of Oster 
"“RAPIDUCTION" Lathes but commitments on delivery dates cannot be made 
definite under existing conditions. 


It is significant that the popularity of Oster "RAPIDUCTION" Lathes is 
the greatest “obstacle” to our desire to serve you promptly. The Oster 
Manufacturing Company, 2063 East 6lst Street, Cleveland 3, Ohio, U.S.A. 


Res 


IULY, 1944 31 











IGH R.P.M. NONFERROUS METAL WORKING MACHINE: 
Bo SOE OS git a 






s 


pomeneneties 






Onsrud Radial 
Arm Router 
A Series 


Onsrud Automatic 
Contour Milling 
Machine——A Series 








4-69 Tilting 
Spindle Shaper 






—— = 


Bulletins Give You Complete Information 


If you’ve been wanting complete signed specifica 
information on the high speed ma alloy aircraft parts p1 
chines that the metalworking pub the principle 
lications have been writing about design apply i 
recently, take advantage of this wherever the | 
Onsrud offer. Write for the machine machined. It 
bulletins described below. Some of erable advantage t 
these machines, of course, were de this data now 


MILLING 


) H 


ROUTING 


( r M 





SHAPING GRINDING 


ter of the Onsrud A-69 er! dle ‘ 





Write for bulletins today. Manufacturers with pre 
duction problems involving the machining of nonferrous met y ri 


materials are invited to write to Onsrud for information 


ONSRUD MACHINE WORKS, INC. 


3927 Palmer Street, Chicago 47, Illinois 
Sales Offices in All Principal Cities 








MACHINE TOOLS AND METHODS FOR TOMORROW'S PRODUCTION 
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| hat’s right... take a hair, magnify 


it 62.5 times . . . result — a husky rod. This 
is just what Jones & Lamson Optical Com- 
parators do to those tiny dimensions that are 
difficult, or even impossible, to measure by 


any other means. 


If you are a manufacturer of parts that must 
be right to a hair — it will pay to investi- 
gate Jones & Lamson Comparators. These ma- 
chines are designed for use in the shop (they 
don’t have to be babied), and they can be used as 
easily as a mechanic’s scale. 
Jones & Lamson inspection engineers are at your 
service to study your particular measurement and 


inspection problems. Call on them today! 


MEASUREMENT AND INSPECTION—BEYOND A SHADOW OF A DOUBT! 


tt JONES & LAMSON 


— i MACHINE COMPANY 
This book, “Beyond a : 
Shadow of e Doub!” OPTICAL COMPARATORS reset tsa. 


will be sent to execu- Manufacturers of: Universal Turret Lathes * Fay Automatic Lathes * Automatic 


tives asking for it on Double-End Milling and Centering Machines * Automatic Thread Grinders « 
i ‘ey their firm letterhead. Optical Comparators * Automatic Opening Threading Dies and Chasers. 
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LAYOUT 50 TIMES THE SIZE OF 50 TO 1 
PROFILE TO BE GROUND , PANTOGRAPH 


CROSS HAIRS OF 
MICROSCOPE F 

CUS ON WORK AN 
GRINDING WHEE 
INTERSECTION OF 
CROSS HAIRS COR 
RESPOND TO THE 
POSITION OF THE 
POINTER ON 

TIMES SIZE LAYOUT 


Make Possible The ACCURATE 
GRINDING Of Profiles Such As 


These In Tungsten-Carbide 
Or Other Hard Metals 


@ The Wickman Profile Grinder has for a number of 
years proved exceptionally efficient for the grinding 
of irregular shaped contours on flat or circular form 
tools, male and female profile gages, punches, open 


and sectional die segments, etc. — 
9 @ Finished parts can be checked against the layout 


@ Accuracy is held to within .0005". This accu- without removal from the machine. Reversing the 
racy is not affected by wheel wear and no special operations followed in grinding, layouts can be made 


shapes or radius dresser need be used. of parts having previously undetermined profiles 


Literature Containing Full Information Is Yours for the Asking 


uekman 15535 WOODROW WILSON AVE. 


ry DETROIT 3, MICHIGAN 
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Ucet Specific requirements of every job 
ON VERSATILE HEALD BORE-MATICS 





Adjust i 
s “ae bering Head Mounti 
_ a lotted Bridges, - 4 
exible V. a. 
Gives wide’ 
_— — — — _— _—- — 


_— 


— 







it Head Drive 


Peed Ra . 
aime nge Available with 


°r Double 
-_ 





Single End 
End Base, 


— 
_— << 
— 


a, v4 
‘~ 


~~? a 
e< 


Vxiliary H 


A 
for ¢ 


Hydraulic Table Drive 


Permits complete range cf feed te 
‘ nits of Hydraulic Box 


Flexible Cycles 
changed for Various ¢ . 


— Manval 


ydraulic ro or Automatic 
FOss Slides, Too) Sides, on 


















readily 
ycles. 








FROM BASIC BORE-MATIC DESIGN 


BORIZE ON BORE-MATICS... that means improved results 


Vy fF 9" ALL-PURPOSE VERSATILITY 
3 & 


mn all operations... means better accuracy, finish, production 
for boring, turning, facing, chamfering, grooving, fly cutting, 


for straight and taper surfaces, for curves and irregular shapes. 


All these operations would not be possible on a machine 


with Tixe d. rigid design. On Heald Bore-Matics. basic design is §? 
sually flexible... has unusual versatility that permits indi- 


il arrangement to suit specific require ments of every job. 
Versatility like. ..slotted bridges holding one or more boring 
heads for single or multiple operation .. . flexible, adaptable 
to heads by V-belts... single end 
louble end bases for single end or 
double end operations . .. hydraulic feeds, 


mifinite ly V ariable eee auxiliary hydraulic 





er to operate cross-slides, tool slides, This is functional versatility. Heald engineers took 


ol bac k-off < lamping Some machine a standard basic single end Bore-Matic, mounted 

o he » the bridge with special rotating 
s, manual or automatic to suit your two heads or ve Oricg F 4 
fixtures designed special tools, put them ona hy 


juirements. Get the facts on Heald 
Bore-Matics now. Write The Heald 
Machine Co., Worcester 6, Mass. 


draulic cross-slide. Final result completely au- 
tomatic turning, boring, facing, necking, forming of 
bearin 3 liners in two stage progressive operations. 
1 — Application 

. 2— Function 


ee a 3 —Teoling ; — ee ee ee ee ee 


. 4— Fixtures 





THE MOST VERSATILE MACHINE TOOL 
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A battery of three Cleereman Drilling Machines at work 
in the plent of the Armstrong-Blum Mfg. C I 


DRILLING MACHINES AND JIG BORERS 


Speed of operation, high efficiency, unexcelled accu- 
racy, extreme range of adaptability, and long working 
life are the dividends collected by the many users of 


Cleereman Drilling Machines and Jig Borers. 


Write for Catalog 


BRYANT MACHINERY & ENGINEERING COMPANY 
Aasociated with CLEEREMAN MACHINE TOOL COMPANY | 
General Sala Offices 400 W. Madison St. - » « Chicago6 - Ill. - U.S.A. 














POWER TOOLS 


GROUND FROM THE SOLID ROTARY FILES 


The perfect combination for fast and economical filing, grinding, polishing, 


















buffing, cleaning, and sanding operations. Jarvis Rotary Files are available 
in a wide range of styles and sizes to meet the requirements of the 


metal craftsman. 


Jarvis ““Hy-speed” Rotary Files: The recognized standard in 


thousands of manufacturing and machine tool plants. Furnished with Jarvis 






Hy-speed Case, increasing the life of the tool three times or better under ' d with 
: e 
average conditions. Furn'’ eed Case 
-sP 
P ‘de 
vis Hy Carbid 


n 





Jarvis “Tungsten Carbide” Rotary Files: The hardest, fastest Rotary Jar te 
Tuns> 
ofr 





File ever put into a flexible shaft machine! When the original cost of these 
tungsten carbide tools is spread over extremely long-life operation and 
subsequent regrindings, your rotary file costs drop to a fraction of those 


incurred with the use of ordinary high speed steel files 


Send Fo: Our Recent Catalogs 


THE CHARLES L. JARVIS CO., MIDDLETOWN, CONN. 


TAPPING ATTACHMENTS « FLEXIBLE SHAFT MACHINES »* GROUND ROTARY FILES 
QUICK CHANGE CHUCKS AND COLLETS 
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gpetoeane field tests prove that tl 
Vitrified Diamond Hand Hone—a 
Norton development—has these ad 


for touching-up carbide tools: 


Up to 50° faster cutting action thar 
resinoid type hand hones—and even 


compared to metal hand hone 


Up to double the life of resinoid | 
hand hones for the same depth of dia 


section. 


Few dressings required. Meta 
mond hones tend to dull and must 


dressed frequently. 


Available in stock in two types: diamond 
tion one end—320 grit; diamond sections both 
ends—-320 grit and 400 grit. Call your N 
distributor or Norton abrasive engineer 


NORTON COMPAN Y 


Worcester 6, Mass. 
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Hard-Facing saves $25 
on these Truck Wheel Dies 


...and they last 3 times as long 











Shearing 
Die yt 
Die 
= 
‘ a - ° 
hs we 
. Formin Forming Punch 
Forming 
Die Punch urkened areas show where the HAYNE 
F d TE rod deposits are made. Grade No. 6 
orme d is used at all points except on the punch 
Part n the punch No. 12 rod is used 


F ning Die | 














Piercing 
Punch 














+ S 
| Piercing * 
SS eee ———— 1 § Die 
eran Grade No. 6 rod is used on all Formed and 
areas that are shown darkened Pierced Part 
The old way cost $4,300. Formerly these two these hard-faced dies turn out 50,000 pieces 
sets of dies for making truck wheels were fabri- Hard-facing with HAYNes STELLITE rods is an 
cated of special steels. They produced only economical way of increasing life in tools, dies, 
15,000 blanks. and many other metal parts subjected to 
The new way costs $1,800. By making these extreme wear and abrasion. You can get more 
dies of carbon steels and hard-facing working information about hard-facing and how to do 
surfaces with HAYNEs STELLITE rods a saving of it by writing for the booklet “Hard-Facing 
$2,500 is realized in initial costs. In addition, With Haynes STeE..ite Products.” 











-aswem lanes — ‘ : 
HAYNES STELLITE COMPAN) 
Unit of Union Carbide and Carbon Corporation 


New York 17, N. Y. [a Kokomo, Ind. 


Chicago — Cleveland — Detroit — Houston— Los Angeles 





San Francisco Tulsa 


RODS FOR EVERY PURPOSE 


Haynes Stellite” is a registered trade-mark of Haynes Stellite Company. 
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Macklin segments are avail- 

able for all types of seg- 

mental chucks: They are tops 
for surface grinding. 


Mackin HIGH QUALITY WHEELS 
FOR EVERY GRINDING PURPOSE WILL 


“Protect Your Production” 


Ask for the services of a Macklin Field Engineer 


MACKLIN, COMPANY 


Manufacturers of GRINDING WHEELS — JACKSON, MICHIGAN, U.S. A. 


Distributors in all principal cities 
Sales Offices: Chicago - New York - Detroit - Pittsburgh : Cleveland © Cincinnati - Milwaukee - Philadelphia 
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esigned to meet requirements of ex- 
. treme lasting accuracy, high spindle 
' H A R D I N G E speeds and the ease in operation required 
: for the smaller diameter work range found 
in every tool room, laboratory and pro- 


High Speed Precision 


duction department. 


SS te 


The simplicity of operation enables rela- 


‘ A tively unskilled operators to produce 


parts to the necessary close limits without 


expensive tooling. Your larger, expensive 


| is designed for accurate equipment will not meet all of the fore- 
tool room work cal results and proper economy. 


going requirements necessary for practi- 
| 


Because of the many advantages found 
through actual use, Hardinge Precision 
Lathes are being installed in ever increas- 


ing numbers. 











A Se nla 








SPECIFICATIONS: 


1” collet capacity, 9" swing, 17” 
; center distance, eight spindle 
speeds from 100 to 4000 r.p.m. 





PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE” 
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Yoder MAKES IT 


EASY FOR THE OPERATOR 
TO DO A GOOD JOB OF 


SLITTING” 


ates slitting lines are engineered for “‘production 










with a smile’. . . for easy loading of even the 
heaviest stock coils... for quick, simple set-up... 
skillful removal of finished coils. Full synchronized 
control of all units is at the operator’s finger tips. 
Write for bulletin giving Positive tension control gauged to ideal cutting 

details of these points. and rewinding conditions. Edge trim is automat. 
ically chopped to convenient scrap. 
Slit coils are accurately uniform. 


| oe 
SION A = 


YODER SLITTING LINES ARE ENGINEERED 
¢ .«.. NOT JUST BUILT 








TEN 





ENGINEERING 


ad 4 , 
A 
Uf | LL geal — 
TuuCT mee | : sheer 
iS N =; ll BOIL. ; -. ; 
—_ a dl , E - 


MANUFACTURING 


Complete Tube Mill 
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MODEL No.2 
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MODEL No. | For 1'/,” 8-thread spindle 
lathes — with 7/,” collet capacity — is un- 
surpassed as a combination chuck for either 
first or second operation work. 


MODEL No. 2 For 1'/,” 8-thread spindle 
lathes — with 7/,” collet capacity — full cir- 
cular low pressure cam activates the collet 
closing mechanism, thus giving any desired 
gripping pressure. 


MODEL No. 3 For 2'/,” spindles and under 
— with 15/2” collet capacity — has same 
mechanical advantages as the *2 chuck. 


All Allison Collet Chuck closing handles oper- 
ate at right angles to ways of lathe bed. 





—. TOOL AND ENGINEERING CO. 


4031 WHITTIER BLVD., LOS ANGELES 23, CALIF. 











WHEEL TRUEING 
TOOL COMPANY 


Kyielem' Mel .att-lm Wal 
Detroit 6 e Michigan 


575 Langlois Avenue 
Windsor, Ont. e« Canada 


WERE NEVER MORE PRECIOUS 


Reports from Germany and Japan tell us that in those countries gem dia 


monds are being removed from valuable jewelry and converted to industrial 
uses—such is the scarcity of industrial diamonds 


This is readily believable for diamonds have never been more precious than 
today when they serve so many purposes in vital war production. In 1943 
American industry used about nine and a half million carats of industria 
diamonds and will use still more in 1944. Without these diamonds, wa 
production never could have reached its present levels 


The particular contribution of Wheel Trueing Tool Company is in buildin 
industrial diamonds into fine quality diamond tools, engineered to do 

superlatively good job in truing and dressing grinding wheels for straight 
form or thread grinding, diamond boring or turning tools, contact gage point 
and diamond bits for drilling and mining operations 


These tools have established an unexcelled record of performance in steppin 
up production, saving time and cutting costs, a record due in no small degre 
to the fact that they are backed by a third of a century of research an 
manufacturing experience. 
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Whenever I have a machine tool servicing 
problem in my plant, I call in a Kempsmith 


distributor. 


I have the utmost confidence in 


him for he’s as dependable as they make ‘em 


and certainly knows his stuff. 


Sure, I realize 


Kempsmith Milling Machines don’t require 
much servicing, but at least it's a source of 
great satisfaction to know there's a distributor 
nearby who has both the ability and facilities 
to service all types of machine tools, should 


the occasion arise.” 


Exclusive KEMPSMITH Distributors: 


Akron, O. . 
Baltimore, Md. - 
Boston, Mass. 
Binghamton, N. Y. 
Buffalo, N. Y. : 
Chicago, Ill, 
Cleveland, O. 
Columbus, O. 
Dallas, Texas 
Dayton, O. 
Detroit, Mich. 
Grand Rapids, 
Indianapolis, Ind. 
Los Angeles, Calif. 
Milwaukee, Wis. 
Minneapolis, Minn. 
Montreal, Que 
New York, N. Y. 
Philadelphia, Pa. 
Phoenix, Ariz. 
Rochester, N. Y. 
Rock Island, Il. 
St. Louis, Mo. 
Salt Lake City, 
Seattle, Wash. 
San Francisco, 
Stamford, Conn 
Syracuse, N, Y. 
Toledo, O. 
Toronto, Ont. 
Washington, D. C 
Windsor, Ont 


Utah 


THE KEMPSMITH MACHINE CO., Milwaukee 14, Wis. 


Mich, 


Calif. 


Strong, Carlisle 6 Hammond Co. 
Albert Hepworth Machine Tools 
Wigglesworth Machinery Co. 
Syracuse Supply Co. 
- Syracuse Supply Co. 
. E. L. Essley Machinery Co. 
Strong, Carlisle 6 Hammond Co. 
C. H, Gosiger Machinery Co. 
Hamilton-Huster Machinery Co. 
C. H. Gosiger Machinery Co 
Strong, Carlisle & Hammond Co. 
E. L. Essley Machinery Co. 
State Machinery Co. 

Smith Booth Usher Co 
E. L. Essley Machinery Co. 
The Satterlee Co. 
Moore Bros. Machinery Co., Ltd. 
Harrington-Wilson-Brown Co. 
Albert Hepworth Machine Tools 
. Smith Booth Usher Co. 
- Syracuse Supply Co 
z L. Essley Machinery Co 
- John W. Vogler Co 
The Lang Con Apany 

" Buckner Weatherby Co., Inc 

- C. F, Bulotti Machinery C 
Harrington-Wilson-Brown Co 
Syracuse Supply Co 
Strong, Carlisle & Hammond Co 
Rudel Machinery Co., Ltd 
Albert Hepworth Machine Tools 
Rudel Machinery Co., Ltd 


, U.S.A. 


Precision Bull Milling Machines Since 1888 « 





HOLD DOWN TOOL INVENTORIES 


Re Fewer OOS do 


a BIGGER JOB oe 


eine gah Comittee Crbile ' 


form structure of TECO Cemented Carbide — 
achieved through long 


There is so much more production in each TECO 
Cemented Carbide tool, you need fewer tools to 
maintain peak production. TECO Cemented Car- 
bide stays on the job longer — produces more 
pieces — because it has extraordinary resistance 
to wear and breakage. 


This is no mere claim, but a fact proved in the 
country's foremost metal-working plants. And the 
reason is found in the harder, denser, more uni- 


‘‘know-how" and rigid 


manufacturing control. 


Conveniently located representatives are glad to 
show you how TECO Cemented Carbide can in- 
crease your production, at lower tool cost. Write 
for catalog and new price list covering tools and 
blanks in sizes, grades and styles for practically 
all machining needs. 


TUNGSTEN ELECTRIC CORPORATION 570 39th Street, Union City, N 


Branch Office: 
Representatives: Indianapolis, Ind. 


2906 Euclid Avenue, Cleveland, Ohio 


Chicago, Ill. °* Detroit, Mich. 


Pioneers in Tungsten Carhbides 


TECG CEMENTED CARBIDE 


for over a Quarter Century 
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Standard Coded 





Lubrication Service 


, offers these advantages: 


de number is assigned to each lubricant used in the 
lant and a bright numbered decal like that above is applied 
) every container and lubrication point , 
: Comrarne Leon Pos Prevents breakdowns resulting from 
B. Each storage container has one of these numbered decals the application of the wrong lubricant 


indicate the lubricant it holds 


iner on the lubrication cart is marked with a Simplifies training and instructing 


, f | 1eW O r crews 
identined by 


Saves oiler time by eliminating ch 
tainer with that n 


to be lubricated on each machine is marked 


number of the lubricant required Fits any lubrication program 


Simplifies lubrication requirements. 


f Avoids confusion of brand names 


Standard Coded Lubrication Service vy of the advantages abow. 





- ... helps your oilers put lubricants Industrial R Bi: 


presentative for further 


where they belong for ition. Discuss it with the men 


ry your lubrication For the 
HAVE spent much time and effort The diagram above briefly explains Industrial Representative nearest you 
ust which grease or oil is how the system works r further information, call your local 
est for each type of service in your The only record you need to keep is Standard Oil Company (Indiana) offi 
Haven't you wondered at times a lubrication chart listing th r writ 10 South Michigan Avenu 
, ther the thousand and one spots to cants used in vour plant and tl Chicago 80. Illinois. In Nebraska. writ 
lubricated always get the right numbers assigned to them. These 1 Standard Oil Company of Nebraska at 
ricant? bers have no Ssignincance outs t UI 
We hav lope 1 a simple method your plant. You or ler lubricants 
at will relieve you of that worry. It’s brand name just as yj f if 
. lard Coded Lubrication Service apply them ! ember D Waste a Dr 
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Cold Treating Textbook” 
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ECTION j—INDUSTRIAL coLo TREATING aNO HOW 
it ts used 
How Deepfreeze Assisted in the Development 

of Cold Treating. 
How Deepfreeze Sub-Zero Tem 
Be Applied to Your Production. 


What the New Deepfreeze Process of Cold 


Treating |s. 
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MENT 
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n Metal Is Cold Treated? 


s Must Metal Be Cold 


SECTION {}I—HARDE 
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At What Temperature 
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How Long Does It Tak 

Procedure in Calculating th 

n Cold Treating Procedures. 


e to Cold Treat Metal? 
e Rate of Production. 
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SECTION {v—STABILIZA 
Cold Treating- 


Stabilization of Metals by 


Stabilization Procedures. 


bilizing Gauges and Precision 


Results of Sta 
Machine Parts. 


SECTION y—SHRINKING OF METALS 


Cold Treating- 


Shrinking of Metals by 
it Assembly. 


Advantages of Chilling for Shrink-F 


Procedure In Shri 
Results of Shrink-Fi 


nking Metal. 
t Assembly by Cold Treating. 
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and Materials at 


Testing of Aircraft Instruments 
Sub-Zero Temperatures. 
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Machines Like These for 


Your “Special ’ 


Drilling Operations 


VERTICALLY 





HORIZONTALLY 





With this “Standard” 


BARNESDRIL 
Hydraulic Drilling UNIT 


It is now possible to obtain maximum production at lowest 


BARNESDAIL Stand 
I lraulic Production 
) ling UNTI 


Can Be Arranged Vertically, cost on your “special” drilling work with BAarnesprile 
Angularly, or Horizontally Standard Hydraulic Production Drilling UNITS. Self- 


These B UNITS can be arranged in one, or any . : 
ese BARNespniL c ge ( contained and complete in themselves, these UNITS can be 
ibination of vertical, horizontal or angular positions 
in appreciable saving in machining and handling furnished as high production drilling machines, by mounting 
is realized when the UNITS are grouped around ; . 


ndexing table for progressive operations. on the proper columns, horizontal beds, supports and other 


Get Complete Facts In elements. Three Sizes, Nos >. oe and 20. are available, each 
This New Bulletin motorized according to the requirements of the job. The 


Complete details and specifica- he UNIT all 
Bprcial re Ip Tr io. 
ee, tions of these new BianespaiL flange support of th¢ allows mounting ot interchange 


UNITS are contained in a new 


evonmae Y units 


able auxiliary heads with the required number and arrange- 
bulletin, available now upon re- } 


quest. The bulletin explains how ment of spindles Considerable savings have been effected 
these machines, when adapted to 


your work, result in greater pro- in engineering and development costs by the use of standard 
duction at lower cost. Send for 


Bulletin T-150 today. UNITS in the construction of these machines. 


—/ ~) = _ 848-71 CHESTNUT STREET ———— 
at ’ | © ee omm ae am om - 3 
e ILLINOIS, U.S.A. 
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When a leading tractor manufacturer con- S IMI Ei ) 


tracted to build a transmission for a military 
tractor, they realized they could not take 
any chances with Government inspection. 
A SIMPLEX 3U 3-way Precision Boring 
Machine, large enough to bore a unit 4’ 
long, made a quick and easy job of get- 
ting them out swiftly — and right! 


_ 





The transmission case was approximately 
rectangular, 48" long, 19’ wide and 21" 
high. There were six bores, ranging from 
2%" to 6%2"'. Most of them were located 
so deep in the casting that extension type 
spindle heads were necessary. With this 
arrangement there was very little tool over- 
hang, accuracy was easily maintained, tool 
life increased, chatter avoided. 


Watch our advertisements for large and unusual 
developments in SIMPLEX Precision Boring Machines, 





Precision Boring Machines 


STOKERUNIT CORPORATION 


SIMPLEX Precision Boring Machines and Planer Type Milling Machines 
4528 West Mitchell Street, Milwaukee 14, Wisconsin 
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Something New Has Beer Added 
to HEIGHT GaGes 





MODEL 


1492 


18” CAPACITY 
Complete with 
_ FEDERAL 
§ Testmaster No. 1, 
_ or 
® Testmaster No. 2, 


its a — 
Fine 
Adjustment 


and a Feperal 





TESTMASTER 


No more ‘‘tapping”’ is 
necessary when you set 
the Indicator to the gage 
blocks or master to the 
required measurement 
The fine adjustment 
of the Indicator Bracket 
brings it into position 
positively and yet as 
lightly as a feather. The 
Bracket can be set any- 
where on the upright. 


You get all three with the Model 1492, the 
Federal Testmaster Indicator, the Fine Ad- 
justment Bracket and the 18” Stand, in a 
handsome wooden case. You will find it is 
more convenient, more precise and requires 
no figuring. Just set to gage blocks or master 
and check. Write for further details to — 


FEDERAL PRODUCTS CORP. 


1144 EDDY STREET, PROVIDENCE 1, RHODE ISLAND 


You can set the Testmaster 
Indicator at any angle 


= 
down in a hole, sidewise, 
or close up to the bracket. @ 
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EXPERIENCE... 
THE ESSENTIAL 
INGREDIENT IN 


FORM 
CUTTERS! 









Every profile milling job has its own 


L 
{SION META ; , . _ 
[ INI E worTING TOOLS peculiar features, as different from plain milling as a curve 
LL “ 


is different from a straight line. Experience, not 





formula, furnishes the answer to the problems presented 
by such special applications. 
From their years of close contact with leading metal 
Ground Hobs ZA working companies, Illinois Tool Engineers offer 
you the advantage of a vast experience in all methods 
of metal cutting. They can assist you in i 
nab making the most efficient and profitable f 
use of form relieved cutters or any 4 
other proven milling technique. 


OVERNIGHT TO ALL AMERICA ... FROM THE HUB OF AIR TRANSPORTATION 


Ground Form Tools 
Broaches | 
Gear Measuring Machines - - | | I | 


, nao eet Die Filing Machines 
g Blocks | ie ym elope WORKS 
N 2501 N. 





Gear Measurin 
KEELER AVE. CHICAGO 39, ILLINOIS | 


In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario : 


OF METAL CUTTING TOOLS AND SHAKEPROOF PRODUETS 





MANUFACTURERS 
















GRINDING SPINDLES | 
FOR MAXIMUM OUTPUT 





KAN CHETD 
[G6 


eS BANA SASS! BSc. 


SURFACE 
GRINDER 























-o¢°/ HANCHETT MANUFACTURING CO. 


rs . te . np te =e See Se MAtitfruHia awn wu. S.A. 





The new Lovejoy Type “H” face mill is designed for % 
depth of cut. This cutter is available in diameters from 
6 to 18 inches—every size has one-inch blades — every 
one has a husky, forged steel body! Note the proportion 
of the blades and the generous chip clearance. Note how 
well those carbide tips are backed up with plenty of steel. 


The Type “H” has the famous Lovejoy positive-locking 
device to hold the blades immovable, even on heavy in- 


termittent cuts. 


FACE 
MILLING 
CUTTER 


t's weu— tts husky — tte a Lovejoy 


Like the rest of the Lovejoy line, all blades are machined 
for interchangeability, and all blades are interchangeable 
throughout the complete range of sizes. Blades of HSS 
cast alloy or cemented carbide can be furnished. 


The Type “H” design has been standardized from diam 
eters of 9 to 18 inclusive, for mounting to the No. 50 
National Standard Spindle, as shown in the photo. The 
diameters 6 to 9 are furnished for Shell End Arbor 
mountings. For further information, write to Lovejoy today 


LOVEJ OY TOOL COMPANY, Inc., Springfield, Vermont 














MILLING SINGLE POINT BORING BORING SPOT FACING TURRET COUNTERBORES 
CUTTERS TOOLS HEADS BARS TOOLS TOOL POSTS 
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TIPPED 








boron carbide) dial indicator contact tipping material because 


[his serves a triple purpose—no longer can 
you confuse tungsten carbide* or dia- 
mond** with Norbide tips—it assures you 
of New England quality—the color is 
actually a rust-proof finish. 


As for the boron carbide tip—it is non- | guaranteed. We will be pleased to quote 
metallic, therefore it cannot charge—it on special boron carbide tipped contact 
will not scratch the work—it has a points, anvils and wear parts—just send 
perfect mirror finish—thousands of in- detailed prints and quantities required. 
*Identified by GREEN shank. **Identified by BLACK shank. 


DIAL INDICATOR CONTACT POINTS 





The standard line of Norbide stallations have proved that it is the ideal 
the above 
xints, made by New England, is now reasons and its tremendously long life 


identified by the ROYAL PURPLE shank. with resultant economy. 


New England Carbide Tool Company’s 
wide experience in fabricating boron car- 
bide has resulted in manufacturing savings 
that are passed on to you. The prices listed 


below are low, but New England quality is 





Kot ua —-|.250 = 
2 = ./87 


co 


t , ' 3 Number | Discount - Price d 
1-5 List $7.50 ea. 

’ ad EE 6-11 List Less 10% | 6.75 " , 

. 4 i. AE 12-49 “ =“ 2077) 960" 3 


; ; ars , 50 or more " 334° 5.00 " 
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(NE NEW ENGLAND CARBIDE TOOL CO., Inc. 
; 60 Brookline St., Cambridge 39, Massachusetts 


LIST PRICE *750 EA. 3 
| : 









ENLARGED VIEW 
SHOWS DETAILS 
OF CONSTRUCTION 
AND GENEROUS 
NORBIDE TIP 
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Designed for the Production Line 


CP Universal Electric Tools are built to “take Thedrill illustrated is the CP Nc 
it’’— with powerful, high torque trouble-free ideal for close quarter drilling 
motors. ‘‘Straight-Line Airflow’ ventilation 

makes the motors particularly cool running. 

Heat treated helical gears and ball bearings weber oth 

throughout make CP Universal Electric Tools cliche Mee Ceeaetin 

silent as well as enduring. Every feature of Fine Relfere. Heme 

their design is calculated to meet long con- complete information 

tinuous service —truly production line tools. 


In addition t 


rare Ss eee KkKkkkkkeke 


man CHICAGO PNEUMATIC [ie 


ecectaic TOOLS TOOL COMPANY VACUUM PUMPS 


(Micycle...Universal) DIESEL ENGINES 
, AVIATIO 
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| ENGINEERING and PRODUCTION ACHIEVEMENT 
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Ex-Cell-) “Firsts 





Solving difficult production problems for American industry has been the 
business of Ex-Cell-O since its inception twenty-five years ago. Often this 
has entailed the development of special purpose machines for single and 
multiple operations . . . to do work faster, more economically, and with a 
much higher degree of accuracy. Where the quantities have justified it, 
Ex-Cell-O has not only designed and built special machines to produce parts 
of improved quality but has undertaken actual production and assembly 
of these parts in its own plant, using to practical advantage Ex-Cell-O’s 
complete heat treat equipment and widely-experienced production staff. 


The days ahead... both war and postwar... are likely to offer a multitude 
of opportunities for the kind of engineering and production assistance that 
Ex-Cell-O can give so well. Consequently, the suggestion is made that, 
insofar as is practicable, your planning be started early. Ex-Cell-O’s ex- 
tensive facilities are at your disposal. Write to Ex-Cell-O in Detroit today. 


EX-CELL-O CORPORATION °* DETROIT 


An Ex-Cell-O 25th Anniversary Book, illustrated above, has just been printed. If you would 
like @ copy just write to Ex-Cell-O Corporation, 1200 Ockman Boulevard, Detroit 6, Michigan. 


SPECIAL MULTIPLE WAY-TYPE PRECISION BORING MACHINES * SPECIAL MULTIPLE 
PRECISION DRILLING MACHINES * PRECISION THREAD GRINDING, BORING AND LAPPING 
MACHINES * BROACHES AND BROACH GRINDING MACHINES * HYDRAULIC POWER UNITS 


‘GRINDING SPINDLES * DRILL JIG BUSHINGS * CONTINENTAL CUTTING TOOLS * TOOL 
GRINDERS * DIESEL FUEL INJECTION EQUIPMENT © R. R. PINS AND BUSHINGS © PURE- 
PAK MILK CONTAINER MACHINES * PRECISION AIRCRAFT AND MISCELLANEOUS PARTS 











A HANDFUL OF 


Wir 


FOR HUNDREDS OF JOBS 
For All Small-Wheel Work 


The new Thor “Bantam” Rotary Air Grinders 
are the ideal small-wheel grinders for shop, labor- 
atory, or work bench. They handle all accessories ; 
work in practically every material. Have the right 
speeds and power for grinding with abrasive Sy 
wheels and points; for cutting with rotary files; eh 
routing with steel cutters; polishing with felt and SS 
soft rubber polishers; cleaning with wire brushes; 
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accuracy On precision Wort nei powel ante 
and for sanding. : 
sturdy construction assure co! ous and effici 
SMALL + LIGHT - POWERFUL performance on hard jobs 
Che small size and light weight of Thor “Ban- Thor Rotary Air Grinder f the “Bantam 
tam” Rotary Air Grinders provide perfect one- type are available in speeds from 7,000 to 21,00 
hand operation. They hz nile ¢ easily as a pencil for R.P.M.:in weights from 20 « sto 51, pounds 
———————— Sais in lengths from 64x inches to inches 






® SMALL-WHEEL —— 


dreds of jobs 


Mounted abrosive fF $ | 
‘ ¥ ‘ wheels up to 2 Jiamete n be 
; used in Thor ‘‘Bantam’’ type A 
Sistem Whos ee ermal | THOR AIR GRINDERS OFFER THESE ADVANT 
n a wide ronge of sizes d | Finger - Point Aceu Depend j AGES 
grains for grinding materials ee Tho Rontean “A Pp able Powe Longer Life 
Designed to h h j he | ; a fit If é sar 
vhee Bentams ‘ vide perfect easily as a en oe e w 
control finger-point or Icy provide boo : M ¥ 
and dependable power for h accuracy ' s 
| aston 
e curmine ano ENGRavING | — These, and such other Sanita 
Because the Th shape | On, positive-lock thrortl tomatic lubri; 
> : ‘mrottie for iSSL a or ) 
ore ideal for use with rotary files Operation and On some models I ate a 
‘ Otation into ar 


ond steel cutters. Precision cut 


Position with a swivel hose 
in the ropie line 
Grinders. 


¢ , eure con ti 
ee ee ton, are availab 
and roughing in wood plastics of | he - B : 

| intam” Type Air 
and metals is done rapidly and i F 


handle as easily as a pen they | 
} 
efficiently in minutes where for | 


merly hours were required | . Ww? 
| \ a —<—_ 
we 
y 
© POLISHING AND BUFFING im se 
Supestlative finishes on practically J 
COOH GRINDER 














all materials are obtcined by sili iia 
Thor “‘Bantams’’ when used with [hatin acme 
soft felt and soft rubber wheels 000% . 
‘ OD — 
Hours of hard labor are saved ” 10-18 ae 
ond finer results are obtained MOAR (Vitrified) “x Ware eee : | ] 
_ as + S 4 i “hd ~ o = 
with these fast, convenient tools ( onded) soni Pe i, , 1", x'/,"1I Pan oe 
2 2”) 2 f ab 18 loi Peel tnl 5, 
SPEED (r.p.m.) > UA x | 
20,1 “Y proseo 
),000 00 1,000 un 18 On 15.000 | 
® CLEANING AND SANDING WEIGHT 22 or. | 20eca | 2 < 5,000 | 11 
Cleaning, removing rust, and ibe 1/16 | 4% Ibs. | 434 Ibs. | 4 : 
many other wire brush jobs ore LENGTH — © 
done faster and better with ver 4 6% 91," —e 
satile Thor ‘‘Bantoms.”’ L | | 
= — 
Sanding discs ond drum sanders arn today how Thor "Bantam" Air ( 
used with Thor ‘‘Bantams’’ for you time and money on hundreds of yTiNaeTS Can sa 
j ’ 
use on wood or metal save much C atalog 52-B. d jobs. Write for T} 
handwork 
Steel saws and rubber cutting 





discs for high speed operation Portable Pneumati. 
with Thor Bontoms'’ cut light 


moterials with lightning speed 
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ENGINE BLOCK DRILLING MACHINE 


DRILLS 27 HOLES, ALL ANGULAR, ONE 
OF WHICH IS ELEVEN INCHES DEEP 


This machine was specially designed to fit 


into the production line of a new model 
six-cylinder heavy-duty truck engine 
block. It drills all the holes in the four 
angular pads on both sides of the block. 
One of these holes is eleven inches deep. 
The block is slid into the machine on rails 
and clamped with two air cylinders. Three 
W. F. & John Barnes units, with multiple 


drilling heads of our design and manufac- 





S. 


ture, are set on angular bedways. Each 
operates on an individual and self-con- 
trolled cycle to finish the holes in proper 
sequence and avoid interferenc 2s. A com- 
panion machine, equipped with Rehnberg 
Tap Units, taps certain of the drilled holes. 
A rotating circular transfer table between 
the two machines enables the operator to 
burr all the drilled holes with an electric 
hand drill. This is a good example of our 
successful ingenuity in combining familiar 
elements to produce an efficient, cost- 
reducing production line-up. Let us tackle 


YOUR problem. 


REHNBERG-JACOBSON MANUFACTURING CO. 
seated. (Machaicont 


21237 KHISHWAUHEE ST. 
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FEED BOCK 


*HED BLADE 


FEED STOP SCREW 








EMGTH OF FEED 
DBT AINED BY ADJUSTMENT OF 
te AMO ACCURATE 


> BY MEANS OF 
ADJUSTABLE FEED STOP SCREWS. 
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U.S. Slide Feedsa—FOR CONTROLLED 
ACCURACY OF FEEDING 
WITHOUT PILOTS 


For the production of punch press stampings neces- 
sitating accurate control of feed lengths, we know 
the U. 5. Slide Feeds can be used to advantage in 
your plant. The accuracy of these feeds enables 
their use for feeding material into multiple stage 
dies without the use of pilots; one operator can 
attend to a battery of presses inasmuch as the op- 
eration of feed is automatic. The use of the U. S. 
Slide Feeds materially reduces tool maintenance 
when compared to other types of feeding, such as 
roll feeds or hand feeding. In addition, the quantity 
of stampings obtained between die grinds is sub- 
stantially increased. 


The U. S. Slide Feeds are designed for feeding coil 
stock into punch presses as shown in the illustration 
at the right, and are made in a range of sizes to ac- 
commodate various widths of materials and feed 
lengths. 


A brief description of the method of operation 
is as follows (refer to sketch at top of page): 
1. The reciprocal motion of the slide block is 
controlled by means of an eccentric mounted on 
the press crankshaft extension. Links and con- 
nections between the eccentric and the feed 
block transform the circular motion of the ec- 
centric to linear back and forth motion of the 
feed block. 


2. Adjustment of the eccentric determines the 
length of feed (pitch). 


3. The feed stop screws are then set to accurate- 
ly control the motion of the feed block to auto- 
matically repeat the exact feed length at each 
stroke of the press. 


U. S. TOOL COMPANY, 


INC., Ampere, 


Complete specifications are contained in Bulletin No. OT 
Ask for your copy. Also described in this catalog are th 
U. S. Stock Straighteners, Stock Reels, Coil Cradles, Stock 
Oilers, etc. for use in conjunction with our Automatic Feeds 
A brief description of the U. S. Slide Feeds and Accessories 
and also the U. S. Multi Millers and Multi Slide Machines w 

be found in Sweet's Catalog File, 1943 Edition, Volume | 0! 
Mechanical Industries (Machine Tools & Production Equip 
ment) Section 1a/76a. 


inquiries are invited; and upon receipt of complete informa 
tion regarding your particular application, we shall be gic¢ 
to submit a recommendation on equipment for your work 


(East Orange), N. J.| 


BUILDERS OF U. S. MULTI SLIDES, U. S. MULT! MILLERS, U. S. AUTOMATIC PRESS ROOM EQUIPMENT, 
U. S. DIE SETS AND ACCESSORIES 
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NICKEL AIDS THE COMMUNICATIONS INDUSTRY 


to KEEP Em in Toucr! 


In the tradition of Morse and Bell and 
Marconi, the communications engineer 


qaay 


fis work,alwaysvaluable,now 1s vital. 


No military campaign proceeds with- 
The close teamwork between air, 
nd, and sea arms is possible only 
igh instruments and equipment 
t keep them in touch though scat- 
1 throughout the four quarters of 


i the vastly increased pace of 
lern war production brings with it 
reased use of every home-front cit 
t, line and wave-length. 
All branches of the communications 
lustry ... telephone, telegraph, radio 
meeting the tremendous demand 
their products. In war, communica- 
n engineers are taking advantage of 
r long peacetime experience with 


tals and alloy Ss, 


Time and time again this experience 
has shown them thata little Nickel goes 
a long way in improving other metals 


So now, when the dependability of 
what this industry makes is of supreme 
importance to the Nation, it favors 
more than ever the use of Nickel. 

In repeaters, relays, magnetos, load 
ing coils, transformers, loud-speakers 
and modern cables...even in the molds 
that form plastic radio parts...they call 
upon Nickel and its alloys for several 
unique advantages. 

When other metals lack toughness, 
Nickel often supplies it. When they lack 
strength and fatigue resistance or cor 
rode too easily, adding Nickel provides 
the needed qualities. Under abrasion, 
wear, shock and stress metals perform 
better with Nickel than without. 


In the communications industry, as in 
many another, the knowledge, experi 






ence and cooperation of our staff has 
been at the disposal of technical men. 
Whatever your industry may be... if 
you want help in the selection, fabrica- 


tion, and heat treatment of alloys... 
similar counsel and data are at your 





—" a 
Catalog “C” 


> mokes it easy for you 
to get Nickel literature. 
It gives you capsule 
synopses of booklets and 
bulletins on a wide variety 
of subjects from indus 
triof applications to metal 
lurgicol data and working 
) instructions. Why not send for 
by your copy of Catalog C today? 


‘Nickel * 








THE INTERNATIONAL NICKEL COMPANY, INC., 67 wail st., New York 5,N.Y. 
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AT DIESEL ENGINE PLANT 





PISTON PRODUCTION INCREASED | ) ‘ 





TOOLING AND 
OPERATIONS 


Ist OPERATION—Rough bore 2 diameters 
frem both sides (diameters 4.985" and 
5.113"). 


2nd OPERATION—Finish bore 2 diameters 
from both sides (diameters 5.000" +-.001° 
and 5.128 + .001". 000° 

TOOLING—Special sleeve or shell type bor- 
ing tools with two diametrically opposed 
carbide tools for each diameter. 


WORK MATERIAL—Aluminum alloy casting 
#302 ALW). 


CUTTING MATERIAL—Carboloy #44-A, 
COOLANT—Kerosene. 

SPINDLE SPEED—-194 R.P.M. 
FEED—.006". 

WORKING STROKE—4!4", 

TOTAL STROKE—26". 


A 


BARNES 
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325 SOUTH WATER 


ROCKFORD, ILLINOTUS, U.S.A 


7eVTeonuRe 


2 HOLES ROUGH AND FINISH BO:kEéEp 
AND COUNTERBORED WITH 
W.F. AND JOHN BARNES MACHINE 


Boring time was reduced by more than one 

when this large W. F. and John Barnes duplex 
boring machine was put into production 

locomotive plant manufacturing 6 - cylinder 
diesel engines. The previous method required 
45 minutes per piece. Floor-to-floor time is 
now Only 20 minutes, of which 15 minutes are 
consumed in loading, unloading and tool 


changing. 


To bore and counterbore the two piston 
holes simultaneously, the machine has two 


opposing spindles and is made with two slid 


ing head self-contained hydraulic units. | 
diameter is bored by two diametrically opps 
carbide tools. Special sleeve or shell 
boring tools are used, fitting the arbors 
the work spindles and locked by collar 
screw. The workpiece held in a saddle 


type fixture. 
SEND US YOUR PRODUCTION PROBLEMS 


At no obligation, our engineers will analyz 
your requirements and suggest a machine t 
fill them. W. F. and John Barnes have solved 
machining problems for makers of products 
ranging from pencil sharpeners to artillery gut 
barrels and locomotive parts. Our equipment 
is large enough to machine long, heavy beds 
and other large machine parts — our assembly; 
capacity cam handle any machine, regardless 
of size. Let us make specific recommendations 


for your latest problem, large or small. 


EE These useful b klets show how W. F i 





a John Barnes machines are designed to 


; specific requirements. Boring, drilling, r« i 
= 
— ing, tapping and milling operations ca 
Te 
done simultaneous! Each booklet may sug 


7 4 & .,' gest a tooling or production set-up you 
a od Fi my use today. Write now —ask for Bulletin 
B im f... 
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|) NEW MATTISON GRINDER 


| 








TABLES — SLIDES — 
SADDLES —HEADS— 
TURRETS AND 


X 


ATTISON 





pRECISION vegricA- SPINDES OTHER PARTS 
Vy WAY GRIN WAVING ANGULAR 
a MACHINED WAYS 


oR SURFACES — 


Eliminates Costly 
| Hand Scraping 
Operation --- 
Permits Grinding 
Parts Having 
| Hardened Ways 
to Closest 
Accuracy and 
Fine Finish. .- - 


CKFORD, ILLINOIS, U. S- A. 





MATTISON MACHINE WORKS, RO 






Rockford Illinois 


Mattison Machine Works, 
on new Mattison V ertical- 


. 
Please send FREE Circular 
‘ Spindle Way Grinder. 


B itle 
| SEND FOR NEW FREE CIRCULAR.-- | rei = 
| | Street 

City State 





MAT FISON | L. : 
A055. . ALS 


ROCKFORD - ILLINOIS 
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Hannifin20-ton hydraulic 
ata plantof The 


mpany. 


press 


NationalA 


m 


e 


Ce 


is a Oe 


, 


~e 


is faster 


Straightening with a hydraulic press is merely ap- 
plying the right amount of pressure at the right 
place. If an operator could exert a few tons pres- 
sure with his fingers, and had asupporting fixture 
to hold the piece, straightening would be easy. 
Hannifin sensitive pressure control makes it 
just that easy. Ram pressure is proportional to 
control lever movement. Control is so easy, so 
natural that operators consistently turn out fast, 
accurate straightening—right the first time. 


This press is but one example of Hannifin in- 
stallations in the plants of producers of machine 
tools, aircraft, military vehicles, and armament 

Hannifin hydraulic presses are built in a full 
range of standard types, 5 tons to 150 tons, for 


straightening, forming, press assembly, and 
similar operations. Write for descriptive bulle- 
tins, or consult Hannifin engineers for spe 
Hannifin Manufacturing 
Company, 621-631 South Kolmar Avenue, ( 


cago 24, Illinois. 


recommendations 


HYDRAULIC PRESSES 
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PRODUCTION PERSPECTIVES 


T.M. REG. SY THE BRAMSON PUBLISHING COMPANY 


2:0DUCTION PICTURE: "D" Day has come and gone and reconversion still awaits 
ipstantial cutbacks. The fact that return to civilian output must await 
uropean "V" Day is beginning to dawn on labor and industry. Even then, Gov- 
rnment plans call for only a 35 per cent reduction in U.S. war production. 














TODAY'S JOB: Though output of "must" military items is near schedule, the 
»verall production picture remains gloomy. To offset recent declines in ail 
ategories and to meet future schedules, production must jump 10 per cent 


juring the next 6 months. Figures show April munitions output down 2 per cent 
from March. Unofficial reports place May output at November, 1943, level. 














TROUBLES; Experts trace production slumps to various phases of the manpower 
problem—spot layoffs, the cutback psychology, absenteeism, strikes, indus- 
trial accidents, and short labor supply....Manpower is expected to reach its 
most critical stage in the fall. WPB is gambling on a summer victory. 








TRENDS: Following the cutback of 1944's aircraft goal from 110,000 to 100,000 
planes, 50-caliber machine guns have been cut back 10 to 15 per cent. Less 
efficient producers took cutbacks as high as 40 per cent....Tank and heavy 
truck output will rise again, with the auto industry shouldering both pro- 
grams....Contrary to all predictions, ship output remains at near-peak levels. 











AIRCRAFT: America's most dramatic production program is over the “*hump". May 
output represented an all-time peak in terms of weight — 104,000,000 pounds, 
2 per cent ahead of schedule. The 8,902 planes produced included more than 
1,000 heavy bombers....No increase in manpower is needed or expected. 














PRODUCTIVITY: Success in aircraft is a credit to mass production tooling.... 
Despite employment decrease of 9 per cent in the past 6 months, output of 
planes by weight has risen 29 per cent....Women constitute 39 per cent of all 
workers in the airframe industry, now turning out a plane every 5 minutes. 











WONDER PLANT: Henry Ford's much maligned Willow Run has proved itself, is now 
producing a bomber an hour. More than one-half the 5,000 Ford-—built B-24s 
produced to date have been turned out since January, 1944. Willow Run now em- 
ploys 30,000 workers, 12,000 fewer than a year ago. 











MATERIALS: Copper and steel remain the most critical metals. Don't look for 
early civilian production requiring much of either....Alcoa claims twice the 
compressive yield strength of common structural steel for its new 75s aiumi- 
num. Alloying elements totaling 10 per cent are said to be zinc and magnesium. 











FUTURE USES: The auto industry, aluminum's best untapped poStwar potential 
market, is giving light-metal makers the cold shoulder. Automen say the cost 
is 4 times too much for benefits to be derived....Steelmen are looking for 
new peacetime markets. From today's 90 million ton annual output, they visu- 
alize a postwar slump to 65 to 75 million tons annually in good years. 














RE-TOOLING: WPB Chairman Nelson's action loosening the straight jacket on 
civilian production planning may not hasten the reappearance of prewar models. 
The new rules will cut months from scheduled dates for eventual introduc- 

tion of "improved" designs. Note that power to OK reconversion plans 

goes to local WPB offices. 











SIGNIFICANCE: More important than permission to build one experimental model 
was WPB's approval for manufacturers to (1) buy existing surpluses, (2) place 
orders for Government machines now in use in their plants, and (3) place orders 
with machine tool builders for equipment needed for civilian production. 














LAST-MINUTE NEWS REVIEW of MASS -MANUFACTURING 


JULY, 1944 65 
























This quaint wood cut was reproduced fr pages of 
the 1875 catalog of the Wiley & Russell M turing 
Company, one of the parent companies « reenheld 
Tap & Die Corporati ym. It shows the fine reading 
tools” of that time and the copy modestly te it is 
warranted to do five times the work tha done in 


the old way.” 
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Here is a valuable new addition to the library 
of all who are concerned with the purchase or 
use of Taps, Dies, Gages, and other sinall tools. 
The pages of Greenfield's new Catalog No. 44 


include complete and up-to-date listings of 
aiges: and stg plus a wealth of technical 


will help we She ese and pro- 





“9 GREENFIELD’S NEWEST CATALOG 


The new catalog has been most carefully in- 
dexed and arranged for quick reference. Copies 
are available from your local “Greenfield” 
Distributor. 























GREENFIELD TAP & DIE CORPORATION 
GREENFIELD, MASSACHUSETTS, U.S. A. 
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Flush pin checking fixture determines tolerance simultaneously on 20 different surfaces. 
Such fixtures have eliminated hand gaging operations on large milled or turned parts 


produced by Nash-Kelvinator plants. 


operations, are shown at side. 


Gaging boards, which reduce necessary hand 


GAGE CONTROL 


Cuts 


NGS ESiimatipv ft 


. , > 
O Wtlai wlvu 


sands of man-hours 


and thou 
)f dollars monthly are being ef- 
through use of a new system of 
yntrol on machining and assem- 
pection in 


the plants of the 
Kelvinatot 


Corporation. 
igned to relieve the 
tor or inspector of any 

for the 


machine 
respon 
iccuracy of the gages 
she is using, as well as conserve 
eliminating the necessity of 
visiting tool cribs during or at 
nd of shifts, this system throws 
tire responsibility of gage con- 
mto a Gage Inspection Depart- 
which operates as a unit of the 
Inspection Department. 
lls system, along with other time- 
g developments, has been an im- 


.Y, 1944 


roduction 


WALLACE A. SCOTTEN 


ASSOCIATE EDITOR 


portant factor in 


the 
of outstanding production record 
ircrait 


engine manufacture in 
Kenosha, Wis 


ind Milwaukee plants. 


Corporation’s 

Formerly, the scene of final asst 
bly for all Nash 
Kenosha plant has 
100 per cent to aircraft engine pro 
duction. Today, the big plant bears 
no resemblance to its pre-war appear 
ance. Every 


automobiles 


been 


square foot of floor 
space used in automobile 


manutat 
ture is devoted to 


parts 


manufa 
ture and final assembly of 2,000 horse 


power supercharged Pratt & Whitney 
radial engines used in Navy 


7 
vy I 


‘ 
idl 


establishment 


converted 


“N ; 
OStS 


Likewise. the « orporation S big Sea 
in Body Plant, in Milwaukee, 


time auto 


t 


producer of 
Nash, is tod 


1S da 


bodies 
one huge machine 
1op handling magnesium castings 

This engine is 


comprised Ol ap- 
12,5 


separate pieces. 
i rity of the parts are produc- 
Nash, the only 


licensee for 
ifacturing this big power plant. 
some phases of this gage 
used in other 
it is believed that the overall 
Nash en- 
production 


m now are 


is ce eloped by 
] new to mass 
ling operations 
system combines the 


\ use ol 
ire drawings” at all 


machines, 


yoxes for holding gages used on each 


r inspection operation, 
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Mounted on plywood boards are gages required for checking operations at 


each machine. 


boards on which gages are mounted 
for fitting parts to them, and a sim- 


plified method of segregating rejects. 


Picture drawings, hung at each ma- 
chine, show in light outline the part 
Position of the part 
in the finished product is not indicat- 
sur- 


being produced 
ed. Heavier lines indicate the 
machined, and all neces- 
shown. These 
blueprints specify the 


faces to be 
sary dimensions are 
ae” = 55° 
tools and gages to be used by the op- 
erator. No limits are indicated ex- 
cept those to be maintained at the 
station 
Use of 
found 


drawing has 
valuable by 
workers to 
the precision machining operations 
involved in aircraft engines. Though 


this type of 


been especially 


Nash in adjusting green 


adoption of this device is spreading 
in the automobile industry its utiliza 
tion is seldom seen elsewhere 

Secret of the success of the gage 
control system is “motion economy”, 
frequently applied to machining and 
bench work but less frequently to 
straight inspection 

On production runs, a_ plywood 
gage board is set up near each ma- 
chine boards 
are all working gages required to in- 


Arranged on these 


spect the part being machined. 


Mounted on the panels are snap, 
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Inspectors check instruments regularly and make adjustments. 


plug, plain and thread gages, as well 
as dial ind:cator gages. The gages 
are so positioned that parts can be 
easily checked, frequently without 
removing the gage. The picture draw 
ing of the part, adjacent to the ma 
chine, indicates the inspections to be 
made and gages to use. 

It is never necessary for machine 
operators to visit the crib or another 
machine to procure a 
And they are relieved of all respon 
sibility for the tolerance of the gages 
they are Instruments on 
boards at the machines are inspected 
replaced 
roving inspectors who use portable 


needed gage 


using. 


adjusted, or regularly by 
gage checking carts fully equipped 
‘Jo-blocks”, checking instru- 
tools tolerance 
lor every gage in the shop. 


with 


ments, and records 
On the boards, plug gage nibs art 
removed their 


mounted for use, with “go”’ 


from handles and 
and ‘‘no 
go” gages side by side. Because the op 
erator makes his first inspection on 
an instrument fixed at one end of the 
board and moves successively acr 
the board, there is little possibility 
that a 
missed. 


Ss 


necessary inspection will be 
Motion economy is achieved here 
by eliminating tedious picking up and 


laying down of gages. Because gages 





ire neve! scat ] wwout th 


hine, reduct gage mainte 
work is reall stantial 

Inasmuch a ery gage use 4 
production ru irries a serial 
ber, roving rs can check 
record books t etermine the 
ing limits o1 e before it 
be sent to gag i 1 the | 
tion Department 

For use on truns of ma 
parts, when inspection is made ¢ 
at the machine it inspection t 


it the end of ichining dey 


ment, small w oxes containil 
the gages needed for inspectior 
each part are store 1 in nearby ( 

The end of each gage box is n 


ed with the engine part number 


drawing t 


picture ) accompany 


making it possible for the crib atte 
ant to pull th x rapidly from 
shelf and deliver in one operation 
the gages nece for any one j 
[The soft wood boxes, purchase 
three sizes to accommodate all 
gages used on any engine part, 


partitioned with wood sections a 


suitable recesses to hold all types 
gages in place and prevent them fr 


sliding about 


Design of the x interior pern 
fast and conve! t 1 val and 
placement of gages. Where requir 
masters for etting indicator ga 
ire built into the x and dials 
marked in red dicate limits 

More thar boxes are in 
lI he N ash K | alone 
each conta 5 ga 
Despite the | ( rag 
this aircra emen 

{ i Savi ted by spe 
ip of inspec eratio! 

BOXES ARE SPECIALY DESIGNED 

Pre es in a 

mpl ( el search for 
selection of th wwe, and 

ne d é Lo handed worl 
li ina ed Col irt 
iv¢ handl 

When é vas 

illed in N was exer 
n grouping y operations 

eacn ul eries ol 

et I | j ly The s 
} iI Vf rm. 4 

r wor! not pile up 
tween inspect r must any 
pector walt {tor t e tron 


preceding stat 
Motion ecor y also h 
| f rejects fre 


is Deen a 
plied to the 


nspection bet Previous pra 
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1 colored tag on re- 


t Lie 


-end them to the salvage de- 





where It was necessary to 





the part before determin 
jisposition to make of it. 
Nash calls for 


hoxes into which rejected 









ew system al 





iced for removal from in 





salvage de 


front of 


hes to the 





lacked on the 





a card on which appears 
ne drawing of the part being 


inspec tor 


ed. Thus the may 


$ the card all incorrect dimen- 
" the rejected part. Spaces on 
3 rd are provided for the date, 
ty 

4 nart number and name, and 


if pieces with the same defect 
| in the reject box. Error from 


ed tolerance is indicated in 





. i. provided in the drawing. 

: NEW DEPARTMENT ESTABLISHED 

XS sible reworking of a reject part 

; ; termined right at the inspection 

q at the end of each machining 

| urtment. The line supervisor, by 

f g at the tags on the reject box- 

, go back along the machines 
ling the part in question and 

; t the cause of error. 


Under this new system, paper work 
ilved in inspection and salvage is 
iced to a minimum because the 
em functions automatically. 
maintain the extreme 
the 50,000 
rate gages used on the aircraft en 
} 


rder to 


rances demanded on 





» at Kenosha, a special depart- 
vas established by Nash. 

master gage department 
every new gage brought int 
All close-limit gages are 
ed in a constant temperature 
There 
ire set for 24 hours before they 
hecked 


Wages are 


maintained at 70° F. 


tool cribs 


machines on the 


delivered to 


i al a, " , : se 
eee eee ee 


gage boards at 


er of the roving inspectors who 


. 


4 nt lally check the tolerance and 





dition of working gages in the 


Bicycle delivery trucks are 

vetween the gage department 

i the machine shop for this pickup 
delivery service. 

Whether gages are used constantly 


ire those on the gage boards at the 





hines, or intermittently as are 
tool 
are inspected at precise intervals 
roving inspectors. Plug, thread 
within .0005” are 
24 hours, usually in 


se in boxes stored in cribs, 


snap 


p gages 





ked ey ery 
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Motion economy applied to handling of gages, 


salvaging of rejects, and maintenance of in- 


spection tools saves thousands of manhours 


he morning Gages in the 
range are checked every two weeks 

Nash take 
pride in the low rejection 
Pratt & Whitney finished parts, cred 
iting this inspection system 


engineers justifiable 


rate on 


Parts are checked at each machine 
with complete inspection being made 
by the operator on all surfaces he has 
machined. 
performed at the end of 


Then, at final inspection 
each ma 
chining department for major engine 
parts, a complete set including every 
gage required on individual machine 
inspections is used to make a final 


inspection. Through this system 
parts that might be rejected in final 
inspection for lack of tolerance are 


con ple te 


generally caught before a 
machining job has been performed 

To eliminate numerous hand gag 
ng cperations on all large milled or 
turned jobs on the aircraft engine, the 
Nash inspection department has de 
built 


checking 


signed and special 


Gages for short runs are 
stored in wooden boxes, 
held at the tool crib. 


Regular pick-up and de- 
livery service is maintained 
between crib and_ shop. 
Gage replacement is made 
at order of the roving in- 


spector. 


xtures that eliminate six to as many 


as two dozen individual gages 


\ flush pin checking fixture, used 
the magnesium auxiliary blower 


determines tolerance simul- 


] ) 


taneously on 20 different surfaces 


In this fixture every surface is check 
ed in relation to the main bore of the 
engine, and the angle of each surface 
is checked in relation to all other sur- 
individ- 


Consequently, each 


ual surface on the work piece is check- 


ed simultaneously in more than one 


spot for flatness and angle. 


Indicative of results obtainable 


with such fixtures is one which elim- 
inates more than two dozen gages and 
has reduced the length of the panel 


h , 


olding hand gages from 24’ long 
to less than 5’ long. 


Manpower sav- 
ings through use of these fixtures also 
last 
has alone eliminated the 


is substantial, for the fixture 
mentioned 
need for three regular inspectors 
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Milling machine with cutter produced 
from scrap ends of nibbler cutters, 
speeded production and relieved pia 
and shaper for other work. Job ¢ 
sists of machining top and bottom 
faces of legs for machine fixture 


5 


B’ RE-ARRANGING shop layout, 
improving tooling and jiggi 
the W. J. Savage Company of Kr 
ville, Tennessee, iain 
duction of machine and structu 
parts 50 per cent, while decreas 
employment 1.5 per cent. The ¢ 
pany maintains its own found 
which designs patterns and works 
days ahead on castings. Brass, alu 
inum, and gray iron are cast up 
limits of 10,000 pounds. 

In addition to a regular producti 
setup for machining cast and weld 


_ arts, a jobbing business is mai 
Are Your Machines ion ‘whi h Been <ig dial 


anything from a watch to a locon 
tive. A typical job is that of n 


) / /’ 2 chining a flour mill drive shaft, wher 
€ a 9-14” diameter shaft is set up on a 


American Pacemaker lathe. Held i: 
4-jaw 18” chuck, the shaft is turne 


Knoxville machinery manufacturer designs jigs to put shaper jobs on = at about 21 rpn With a .0025” feed 


milling machine or boring mill. Other setups increase production * %4"" cut may be taken. 


: . According to W. A. Stern, the com 
from 50 to 400 per cent on shapers, planers and radial drills pany's master mechanic, handling 


such a wide range of work sharper! 
GERALD ELDRIDGE STEDMAN mechanical senses. Feeling that he 
are learning something every day, th 
plant engineers are making their ed 
cation pay its own way. 

On production runs, where saving 
are shown most easily, special tool 
and fixtures are finishing cast ma 
chine parts pre y. For example 
























to plus or minus 
iced in two operations 

nd taper fit. 
| jig has been designed LO! 
t] rner radius of a 4-34” 
part, reducing production 
per cent. Used on a 20” Cin- 
aper, the jig swings overt 
An extension plate is clamp 
1e shaper table, and a dividing 
nd tail stock are bolted onto 
tension plate. Automatic cen- 
the part is provided, with the 
head being used to swing the 


oats 


rough the correct radius. Lo- 
indexing, setup, and clamp- 

e speeded by use of this jig, and 
y is assured, 


SAVES SETUP TIME 

ee hours per operation were 
n another job through the use 
special jig for planing surfaces 
nachine foundation on a Grey 
x 12’ adjustable planer. Former- 
indation pieces were set up once 
each surface to be machined, 
meant locating center, block- 
and shimming each time. The 
ig has a series of set screws which 
matically center the part. The 
nd set-up is eliminated because 
ig simply swings the already-lo- 

ed part to the second position. 
Another jig and a series of drills 
ve been designed to increase pro- 
ction on an American radial drill. 
ere eight hours were formerly re- 
tired to finish a boring operation on 
ne machine frame, five frames are 
w bored in ten hours. A series of 
mers is used with a die jig to rough 
and ream with one bar, and 
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Leveling and centering swing jig for planing two surfaces of ma- 
chine frame saves one locating operation. Total setup saving is 
75 per cent, because remaining location job is facilitated. 


Below: Leveling and centering jig for planing machine frame is 
shown swung to second position. 





SOUTHERN INDUSTRIAL CENTER 


Largest of the nation’s soft coal 
producing regions, heart of TVA’s 
hydro-electric development, rich in 40 
important minerals, st Tennessee 
with its industrial advantages has at- 
tracted such manufacturers as Alum- 
inum Company of America, United 
States Steel Corporation, American 
Zine Company, and the Tennessee 
Eastman Corporation. 

Knoxville is the booming industrial 
center of this area, possessing excell- 
ent transportation facilities, including 
a nine-foot channel on the Tennessee 
River which ties in with the water- 
ways of the Great Lakes and Missis- 
sippi River. 

Among. Knoxville’s 160 manufac- 
turing plants, that of the W. J. Sav- 
age Company, described in the ac- 
companying article, holds an import- 






ant position. Its block-long plant in- 
cludes such departments as en 

ing and tool design, machine, struc- 
tural, pattern shop and foundry, and 
sheet metal. 


Its machinery has been long known 
to the coal mining industry, Lately, 90 
per cent of its once highly diversified 
business has been devoted to manu- 
facture of machine tools, chiefly nib- 
bling machines with a capacity for 
plate up to 74” thickness, 


Recent surveys indicate numerous 
production deficiencies throughout 
the South, compared to use require- 
ments. For example, only 1.57 per 
cent of machine tool 
are produced in this region. Such 
companies as W. J. Savage are develop- 
ing production advantages. 











The 


be perfectly located and aligned 


ream with another bore 
h other dimensions of the part. 
Difficulty of obtaining equipment 
in with an established policy of 
ing shop equipment on hand when 


ible. When 


vaaded, method 


planers were 
were devised to 
pern it use of a 3 ’’ vertical boring 
mill, with special jigs, to produce mo 
tor bases. Production on this item 
was increased 50 per cent. 

[wo legs for a fixture must be ma- 
hined on top and bottom surfaces. 


Formerly, this was done on a planer, 


requiring the highest-rated operat 

\n inserted-tooth milling cutter wa 
designed, using the scrap ends of hig! 
speed tool steel cropped Irom n I ble 
cutters. The cutter was first designe 
with 22 teeth, but 


was left to clear chips. 


insufficient roo! 
The best op 
eration was performed with 11 teeth 
Production was increased 60 per cent stalh f sul 

* 11es wi { final asseml 
This req 
installati 
moveme! 


men fe ne A I I ither 


In keeping with the tendency being _ batches 
exhibited in a number of busy shops ( hange in f ivout 


Savage production engineers are  overhe: ra ind 


favoring the development of design than 


ideas in material. Detailed drawings to the THE | 





Short Cut to Accuracy in Line Reaming Shaft Flanges 


@ A LENGTHY JoB, difficult to do ac- 

irately, is the line reaming of tapered 
holes through line shaft flanges under 
and with stand- 
A short cut to 
this job, which offers greater accur- 


rdinary conditions, 


ird tools and methods. 


acy, has been developed and a patent 
applied for by Joshua Hendy. 

This put into successful 
operation a portable machine tool 
which line reams the tapered holes to 
tolerances of .0O1” or less for fitted 
bolts. The formerly 
done with a portable pneumatic drill, 
hand. Perfect alignment 
assured with the old method, 
ind considerable time was consumed 


division 


operation was 


or by was 


nevel 


Piacing line reamer on drive shaft to taper ream con- 
necting bolt holes in flanges. Note locating method. by 


in obtaining maximum results Che the one to be reamed 


line excess Stor moved from re 


drilled 


pine” 


new portable reamer assures 
alignment and shortens time required 
for the job. Its portability 
line reaming to be done in a shipyard 
or in the shaft alley of a vessel. 

I'he assembly has three basic parts 
(1) four cast iron cradles or pedestals 
to line up separate shafts, if required 


(2) reaming unit, a 


holes | s of a 
tool. cr ting of 


“po! } 
permits a solid body 


with a series 17 cutters spaced 
spirally arou This roughs out 
stock to within about 1/16” 
he roug! 
serted and ret es 
holding 10” or .O1z 


reamer and standing shaft; and (3 reamer comp! 


nom! 
ng reamer is then 
stock 

After this, the sizing 
tes the hole. The shaft 


ind the machine 


size 
to wit! 
frame 


a set of reaming bits. is then rotate 


The machine is mounted on the’ dexed to position for the next h 


flange of the line shaft coupling and Che cradles 
is aligned with the hole that has been ed 
rough drilled to predetermined size 


by inserting a plug in the hole next to 


pedestals are desig 
with leveling screws for elevating 
and adjusting screws for lining up the 
separate shafts. Each cradle is equip 
ped with cast 


shafts Che re 


lers for revolving the 
ning unit is handled 


1 crane or n hoist and is lower 
Joshua Hend ed onto the ned flanges of the 


shafts and rigidly fastened in place 
and feed are 


Che gear red drive 


mounted on tl ast iron frame 
the reaming 
Reamers are quickly installed and 


Hol 


are in the cast iron 


removed for the locating pir 
frame. After 
unit is loose! 
the shaft and 
rotated The unit then 
the proper po 
for ft 


reaming each hole, the 
ed and hoisted above 
the shaft 
lowered, located i 
tion, and fastened in place 
next reaming operations 
The reamer is driven by a 1- 
motor with a reduction unit. 
The semi-fir reamer is designed 
The finish reat 


designed so th 


with seven flutes 
er has eleven flutes 
each flute has an 


two 


advance of one 
degrees. This unequal spacil 

which exists 
ly spaced flutes. 
[HE END 
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reamers with eve! 
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TOOLING TO INCREASE 
PRODUCTION EFFICIENCY 


Douglas-designed tools, dies, jigs and fixtures 
—plus streamlined assembly methods—permitted 
250 per cent production increase on light bombers 


S" ART TOOLING must be judged in relation to the limi- 
tations imposed by equipment, plant space, the ma- 
terial being fabricated, and the design of the product. One 
plant may turn out more parts or assemblies to a certain 
specification than another. This does not necessarily 
mean, however, that smarter tooling was employed as 
compared to a plant producing less. In fact, the plant 
with higher output may not offer as much “know-how” 
for careful study, simply because its limitations are so 
much less than those normally met. 

In the case of the Douglas Aircraft plant at Santa Mon- 
ica, California, production development has been in the 
face of limitations of space and, as with most aircraft 
But, 
despite these handicaps, Douglas is turning in one of the 
best production records in United States plane building. 


builders, of equipment suited to specialized jobs 


Douglas production history shows no record of pro- 
duction holdups of major consequence to permit re-tool- 
ing for added output. There is no record of sufficient 
advance inforraation to permit increasing production of 


plant space. There 
to take produ 


the A-20 bomber in sufficient 
been only the need to keep planes coming 
tion increases without faltering. 
Aircraft parts fabrication at Doug] 
machining and 


is divided int 
two major classifications forming 
Machining includes broad use of con\ 
The Santa Monica plant offers lin 


study the types of fixtures and acc 


nal equipment 


opportunity t 
which have 

proved advantageous for mass-mac! g aluminun 

and stainless steel to the precision r‘ ed in 


) > . . 
But it does 


aircraft a 


sembly components. examples of i 


genious tooling for the type of sma which are 1 
sub-contracted. 

Forming includes a broad range ess work, wit 
emphasis on the increased applicati etch press 
and decreased use of the drop hamr The use of var 
ous die materials, regard for the | roperties 
aluminum and stainless steel, the trend toward forming 
larger sections, and a method of samy lie constructi 


are particularly worth noting 





Improved Machining Setups 


— DOUGLAS MACHINE SHOP is one of the largest west 
of the Mississippi River. With few exceptions, its 
main output is of a jobbing nature, with some of the or- 
ders consisting of “piloting” jobs which will later be sub- 
contracted for mass manufacture. Certain high produc- 
tion jobs are handled, however, as equipment is available 
for the work. 

Such high production work as is handled in the shop 
furnishes examples of how improvements in. tooling have 
been made to supply more parts to meet increased assem- 
bly schedules without a proportionate increase in the in- 
put of manhours and machine time. 

A large share of this improvement has been accom- 


plished by applying pre-loading ndexing fixtur 


automatic feed and ejection equipment, and quick actin 
air clamps. Such developments are | 
that important savings can be eflect y reducing no! 
productive time, that is the time required for other thai 
actual machining operations 

Certain developments, however, have 
in reducing the actual machining tims 
is the “fly cutter” used on milling machines. 
tool bits mounted in the body may be staggered individual 
ly or in series, and the individual cutters ground to de 
sired forms. 


on the premi 


been instrumenta 
Typical of thess 
Squart 


Thus, any shape may be obtained, and t 


any width within the range of the body without employ 
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Above: 
Pneumatic fixture feeds work 
to V-block, where air-actuated 
piston holds it for counter- 
sinking. With release of spin- 
die, piston withdraws and a 
blast of air ejects the work. 


expensive special form cutters. These tools are ef- 
ent 

Work indexing fixtures have been applied to the turret 

he with success. The only limitation is that point 

e more tool changes are required than can be justi- 

y the saving in chucking the work for a second opera- 

yn another machine. Certainly, however, when the re 

ed number of tools can be held in the turret for op- 

ns on two or more positions of the work, there is 
luction economy in the application. 

Such is the case where Douglas machines angle fittings 

precaution which must be observed is that operators 

take care to follow the proper sequence of opera 

s for each positioning of the part. One position of the 

rk may appear much the same as another, though dif- 

ent tools are probably required in machining to specifi 





Increased use of two and three jawed chucks has cut 
time required to load and unload work for turning op 
tions. Boring soft chuck jaws on the job has been an 
to maintaining concentricity, particularly where any 
unt of spindle bearing wear has set in. Two-jawed 
ks have proved useful in speeding loading in that they 
nate the need for tightening set screws. 

lhe problem of keeping up with increased assembly 


chedules has been met in some cases with preloading 
quipment. In milling surfaces on a small steel forging, 
eat-treated to 125,000 to 145,000 psi, a 20” diameter 
irntable has permitted almost continual machining by a 
ertical milling machine. The only non-productive time 

that required to advance the fixture the fraction of an 
ich which lies between one piece of work and another. 
Che table turns continuously at a rate of three to four 


Sati cg ais A a si 







hes per minute. It is gear driven from the longitudin- 
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Douglas Aircraft 
photos 


Below: 
Turntable operated 
from longitudinal 
drive on milling ma- 
chine table permits 
milling small forgings 
rapidly. 


“Quick-acting clamps 
permit pre-loading of 



















Above: 
Air-actuated toggle clamp 
builds up powerful leverage 





al feed power hook-up on the milling machine. 

['wenty-four parts are loaded in the fixture, and are 
held securely by hand-operated, cam-action clamps. Six- 
inch cutters produce a finished surface on the present op- 
eration. As previously performed, milling one piece at 
a time, a large cutter was used, and the surface was such 
that a finish grinding operation had to be performed to 
meet specifications 

A rather intricately designed fixture, based on a simple 
principle, permits countersinking small washers at a tre- 
mendously increased rate Over previous methods. As 
many as 1200 washers may be machined in a single hour 
the rate depending upon the speed of hand and foot ac- 
tion of the operator. The old method did not permit 
countersinking more than 800 pieces per 8-hour shift. 

Following a covered channel, the work is fed by com- 
pressed air against a stop where a pneumatically actuated 
piston holds it firmly against a V-block for the counter- 
sinking operation. With the release of the piston, a blast 
of air clears chips and blows the work through a hole in 
the table 

Cam control of the drill press spindle stroke permits 
limiting travel distance to the minimum essential clear- 
ance, and is thus a factor in maintaining top speed. 

Obviously, feeding small work of this type can be both 
slow and laborious, if hand methods are counted upon to 
any considerable extent. All that the improved method 
requires of the operator is that he maintain a flow of the 
small parts into the mouth of the channel. This is easily 
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done by sliding the parts across the table of the drill 
Spindle stroke is actuated by pedal. 
forming the roof over the metal channel through which 
the work feeds, permits constant supervision of the flow 


of work to the spindle. 


press. 


Increased use of vise jaws for simple clamping opera 
tions has not only saved construction of holding fixtures, 
but in those applications where used has provided as good 
or better means of clamping than afforded by more com- 
plicated devices requiring set screws or lever hook-ups. 

Douglas tool engineers treat each machining job as a 
separate problem, as far as possible. In this way they 
avoid the fads which are evident in many plants. Such 
faddishness usually follows the successful application of 
or new approach to a problem, and con- 
ists of using the solution to the one problem on all pos- 
sibly conceivable cases which follow, without proper in- 
vestigation to determine whether the application is the 
economical. 


some appliance 


most 

One special clamping fixture which has proved effective 
however, is based upon an air-actuated toggle setup. 
lhrough an action which might be compared to that of 
ice tongs In reverse, the advance of a pneumatic piston 
builds up a powerful clamping pressure in two jaws. Us- 
ed as a milling fixture, this device has proved applicable 
to a Series of operations along the length of a large tubular 
litting. ‘The sequence consists of boring the I. D., turn- 
ing O. D., facing the end and turning a chamfer. 

A simple type of holding fixture for drilling with multi- 


A glass lid, 


— 





————EEE 


ple or single spindle presses consist i base plate 
locating stops which assist in speedy ut of the 
he lid or top of the jig, complete wit ishings, 
over the base, and work, its posit! gned agall 
blocks. The weight of the lid serves to hold the w 
curely against the downward pressure upward p 
the tool. The lateral movement generated by the 


ing tool is offset or countered by » blocks 
An illustration of the type of rugged milling 1 
beds and frames which are required fo! ichining 
tain aircraft parts has for its backgr one of the 
speed setups designed and built by Douglas, before 
equipment was made available by a regular manutactu 


In this instance, however, the rapid feed, speed of cut 


revolution, and high horsepower required were not 
tors. The work itself, a large rolled trip billet, pr 
ed to be the headache. The spar cap mill had wor! 
successfully on fairly large extrude k, but the 
for sizes so large that rolled st equired, int 
duced a new factor. Upon taking a light cut, suri 
strains were relieved to the extent that the part bows 
with sufficient force to lift the ends of the frame from t 
floor. A heavier frame and clamp ved the pr 
lem, permitting successful machining of the part 





Forming for High Production 


— OF THE GREAT preponderance of forming wo 
done in the Douglas plant to fabricate bomber a1 
cargo ship parts, improvements in t phase of me 
working loom largely in any consideration ol 
streamlining. 

Broadly, advances in this field f reducing t 


amount of drop hammer work on aluminum or stainle 
steel, and thus the amount of hand 
complete parts. They also consi 
duction of dies, through use of plast 
of working toward the forming of 
reduce the number of components 


sub-assembly, and of incorporating stiffer 


hing required 
speeding the pt 
ind even concret 
sections So as 1 
required to produce 
er beads in t 
forming of sheets to eliminate need for welding or rivi 

ing stiffener channels to large sheet areas 
Probably the greatest single advance in 
to the formu 


forming 
been in the application of stretch presses 
of drawn shapes, and of bending machines incorporati 


the stretching principle in contour hannel sections 


In bending channel sections ar form blocks 
specifications, a machine with hydraulic forming actu 
tion and pneumatic chucking actio1 used. Similar 


the forming machines described ious issues of 


Tool Engineer as being used by the E. G. Budd Manuta 
turing Company and the Goodyear Aircraft Corporati 
this particular machine differs i it the form block 
held stationary and the hydraulical owered pist 
pull the work around it 
Benders, designed and built by Douglas, do make u 


of the rotating form block with a ind shoe thru 
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the block under constant hydraulic pressure. 
ver control of the commercially produced machine 
ts co-ordinated action between the pull on the pis- 
nd their pivoting from a common center, so as to 
the work around the form block and give it a “set” 
a stretching action. Though pulling action can- 
increased in one cylinder, as against the other, the 
\f increase is obtained by operating valves which 
either piston to “slip”. Such a differential is re- 

when smaller radii are to be formed close to one 
f the form block and thus closer to one of the pistons 
radii obviously create greater resistance to stretch- 
he work around the block, and relatively greater 


must be exerted to produce the required stretch 
CONCRETE FORMING DIES 


is lubricated with light oil. Form blocks are 
iuced from Kirksite, wood, and Masonite, according 


equirements of the forming or c: ntouring operation. 


rge stretch presses, used in forming complex shapes 

sheet, are the now conventional type, with inverted 
operating in conjunction with the pulling or stretch- 
action of long parallel clamps which pull against or 
tch in coordination with the rising action of the ram. 
such presses have been instrumental in assisting de- 
and tool engineers in producing larger pieces of skin 
the fuselage. Douglas engineers estimate that the 
of stretch presses has permitted eliminating one-third 
number of skin sections required to build a fuselage. 
se of concrete dies on these stretch presses has proven 
itisfactory and economical. Faced with body metal to 
rrovide a smooth surface, the dies are easily made by 
uring to a mold. 


In forming stainless steel shapes, Douglas has institut- 
ed certain innovations which have reduced tooling ex- 
pense, and through the lowered cost of experimentation, 
has permitted successful forming of large sections which 

re previously produced from several parts that were as- 
embled and riveted together. 


DEEP DRAWING STAINLESS 


[he deep drawing of a box shape, approximately 14” 
, from 3 SO material, is performed in two 
steps on a double action press. From a sheet 19” by 25”, 
with corners blanked to form a 6”, 45° angle, a first draw 

made using a plastic punch. The resulting shape is a 
ox approximately 2” wider than required, and about 4” 
leep. The second and final draw with a Kirksite punch 
extends the metal so as to shrink up the wider than speci- 
fied shape resulting from the first draw. The sheet is 

4” 

As a rule, Douglas die engineers draw as much depth as 
However, if the remaining 


, 


0 by 6” 


ssible with the first die. 
lraw, as in a two stage operation, is unreasonably small, 
teps are taken to maintain more equilibrium between the 
perations, so as to prevent undue wear on the first die. 

Experimenting with a new type of magnesium sheet 
vhich can be formed cold, Douglas engineers have found 
that within certain limitations, parts can be drawn that 
lo not entail the tooling expense met in construction of dies 


’ Fcaml, jot” TFvtha cyion 
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for hot forming. More plastic than the conventional 
sheet, it has the same physicals within the limitations of 
forming without tearing or breaking. So far, parts have 
been produced incorporating radii as small as '2” through 
an arc of 180 

Probably the biggest part of the story on forming pro- 
cess at Douglas incorporates the type of die design which 
has permitted decreasing the number of components and 
the number of operations required to build an airplane. 
Almost as important to the particular applications where 
used, and certainly important in the light of breath of ap- 
plication, are the methods of building inexpensive small 
scale test dies for the purpose of ironing out the bugs be- 
fore the big die is built, 


SMALL SCALE DIES FOR EXPERIMENTS 


\vailability of inexpensive experimentation should be 
improved methods which 
sometimes do not seem to warrant much trial and error 
Dies which cost $5000 to $10,000 to du- 
plicate are generally far more expensive to build original- 
ly. 

In forming inner rings for both the A-20 and cargo ship 
engine assemblies, design of dies for use on triple action 
presses, incorporating stretching action entirely, has re- 
sulted in manhour savings of nearly 70 per cent. Produc- 
ed from stainless steel, the original fabricating specifica- 
tions called for spot welding together five segments and a 
box-shaped air scoop. The segments were formed in the 
drop hammer, requiring both hand finishing and hand 
fitting. The resulting assembly, after spot welding, fre- 
quently had to be further adjusted to fit into a retaining 
ring, and cowl flaps had to be trimmed on assembly to as- 
sure coordination. 


an encouragement to trying 


expenditure 


From special rolled stock, a big sheet 56” square is 
blanked into a “doughnut” which can be drawn in one op- 
eration, complete with integral stiffener beads replacing 
channel sections which were previously welded to the as- 
sembly. 

In setting up a small scale die, sheet thickness was re- 
duced from .025” to .008”’. 
10” 
produced by are 


Sheet size was reduced to 
The small scale die was turned on a lathe. with beads 
welding on the die. Alterations which 
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As an encouragement to die design experimentation, Douglas 
tool engineers instituted methods of sample die construction, 
permitting working out “bugs” on inexpensive small-scale 
dies. Shown here are quarter-scale punches and dies for 
forming inner ring for engine assembly. In this operation, 
sheets are spot-welded to form the cone shape shown at 


lower right. Forming from a cone reduces the stretch re- 
quirement on this stainless steel part. 


were made in the small scale setup consisted of changes in 
the design of blank holders. As first designed, the die 
was made without spring blank holders. In the first al- 
teration, or second design, a compound blank holder was 
tried with two different lengths of die cushion pins. In 
the third and final design, die cushion pins were used 
in conjunction with a spring loaded blank-holder. In 
all probability, these changes would have been required 
if the large die were made in the first place. 

When the full scale die, costing in the neighborhood of 
$7500, was built, in line with the design worked out on 


Tail cone on a C-54 cargo ship in vertical assembly jig. 



































small scale. the only alteration required was that 


inating 25 per cent of the spring that loading 
a little heavy 

In some ways, a more intere xa e of 
tion economy, and certainly a | ventional 
application, is found in the forn f a smalle 
ring. Though the forming operatio1 performe 
larger sheet than was previously the sheet 
produced from segments spot-welded together int 
shape. 

Such an assembly of segments serves the major | 
of providing a shape from which a part can be drawr 


out exceeding the elongation limit 18-§ stainle 
and at the same time permits u 
instead of special rolled stock. 

As formed, this inner ring is p ced 
a bottom half and an upper half ich are spot-we 
together with a splice plate. Bottom 
h is cut in two o1 


tandard size 
in two sect 


halves are f 
as segments of a complete circle w! 
cle shears. The circle is produced f 
ments. In sawing apart, two diametrically opposed s 
are eliminated. 
tions, rather than producing individual segments to 
ished shape and then welding, is that better coordina 
is established with relation to future assembly. Wel 
after forming results in distortion 


m acone of four 


[he reason for f ng from welded 


PRECISION STAMPING 


As mentioned above. forming fron the cone sl 


which is easily produced by welding curved flat sect 
elongation 


stretching 


together, is necessary to decrease the 
forming. As it is, 
much as 14 to 16 per cent. 

The top section of the inner rir 
to the bottom, with the only difference being that of | 
viding for the square projection of the air scoop. Il 


Douglas engineers art 


dition to cutting the halves apart with circle shears, squar 


corners must be cut adjacent to 
for the wing shielding. 

One valuable improvement is f¢ 
triple action press as compared wit 
mer. Where the new setup is a 
every respect, the typical action of the drop hammer « 
sists of a combined stretching and shrinking act 
Stainless steel does not shrink gracefully. 


alr scoop to prt 
ind in the use of 


stretching operatior 


sample die for experimentation on drawing this part 
scale was used. 

One of the most dramatic savings effected by forn 
from larger sheets and eliminating assembly operati 
is the new method of producing firewalls from corros 
resistant steel. Where 30 odd parts were fabricated 


assembled before, by welding and riveting parts to a blar 
ed and trimmed sheet, two pieces are now spot-welded 


form a single sheet which is draw: 
ing beads and cups to clear certain motor attachment: 
Unit production time has been reduced approximat 
1000 per cent. Tooling time for a run of more than 3 
ships has been reduced by 4249 manhours 
square feet of material are conserved. 


Nearly 75 


produc ed simila 


that of the drop ha 


In building 


ymplete with stiffe 
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Two Classes of 


Assembly Tooling 


ST AIRCRAFT PLANTS, the ratio of manhours input 
assembly to parts fabrication is approximately two 
e. When the problem is one of cutting manhours, 
.ase of operations is obviously in for a lot of atten- 
When production schedules must be raised, it is 
bear of the production engineer’s days and nights 
he sequence of operation is adjusted to meet the re 
1 output. 
1e appearance of skill requirement is usually lacking 
picture of an aircraft assembly operation. Seem- 
for every five minutes of ingenious tooling applica- 
everal manhours must be devoted to the prosaic 


uttoning up” the skin and frame assemblies. 


1 this picture, however, is the application of high 
kill, a continual struggle to keep up with changes 
e design or production schedule 

Douglas Santa Monica plant offers an opportun- 
In the 


ion of cargo ships, production is obtained with 


ly two classes of tooling for assembly. 


ry jigs, with the sub-assemblies moving from one 
ther. The mechanized line, developed for as 
the A-20 bomber is an excellent example of 
\ tooling, and of tooling ingenuity, in that an as 
ine which would require several thousand feet of 
taway, is closely coiled within a building that is 
) feet long. 
Iding the big C-54 cargo ship, with its 70 foot 
wing, the problems of structure assembly are pret 


h the same as those met in building wing and fuse- 


‘ 


ections for a four-engine bomber. However, be- 
the cargo ship does. not carry the extensive arma- 
simplified 
iselage and wing structure consist of skin and string- 
inels, spars, bulkheads and floor sections. Mating 
e sections is comparatively easy. Actual assembly 
é components is more difficult, though this is contin- 
simplified, either by increasing the number of sub- 
mblies, or by the development of larger integral units. 
types of improvement have the common result of 


and bomber controls, assembly is 





Simplified drawing of bomber assembly line 
shows assembly of landing gear to inboard 
wing, “buttoning" skin and stringer sections 
to fuselage frame, joining fuselage halves. 


Sub-assembly away from mating jigs leaves only the 
buttoning up” process for final and pre-final lines. 

Two major improvements have been largely responsible 
for speeding this class of production, as well as for in 
creasing the rate of output from the mechanized line. One 
of these is the engineering change which permitted use of 


butt joints in preference to lap joints. 


The other is the 


panel idea of sub-assembly, in which small section are pro- 


duced as nearly complete, with relation to a ship ready to 


fly, as possible 


lhe panel idea has permitted application of automatic 


riveting equipment whicl 


is considerably faster than the 


portable units which must be used in conjunction with the 


large stationary jigs. 


Such automatic 


equipment, now 


conventionally used in most major aircraft plants, punches, 


sinks and bucks rivets from a single indexing head. 


Usual procedure is to ta 


Tail of C-54 after 

removal from assem- 

bly jig. 

panel assemblies are 

quickly “buttoned up" 
in rigid jigs. 


Complete 


Below 
Variety of panel as- 
semblies may be held 
in trunnion jigs for 
drilling. The radial 
drills travel along 
monorails, work to 

jig requirements. 


] 


k-rivet a panel on a stationary 






















jig, and then run the panel through the automatic machine 
With the first rivet driven in relation to a punched hole, 
the second rivet is punched in accord with a preset spac- 
ing, the head indexing from the punched hole rhe rivet 


} 


is driven and bucked without pre-dimpling. 





\ further advantage of the panel idea is that it permits Following construction of foot spars for the 


caretul control 


of parts flow to any particular assembly wing in jigs, front and center spars a! iter 
ob, frequently permitting conveyerized parts handling. the tank section of the wing Chis includes landing 
Use of mechanical handling equipment at Douglas has hinges which serve as locating | Jig sides 
peeded assembly of certain small panels. quickly mounted uprights to maint proper posit 

One of the biggest sub-assembly jobs is that of coordi tween spars until bulkheads, skin a tank are se 

ating three large fuselage sections. These are the frame End locating points are relied uj ordinate la ¥ 
structure, the floor, and the skin surface. The fuselage sembly of the rear spar 
is built in top and bottom sections, the bottom including Complete center wing assembly plished by 
the floor. Sections are constructed on each side of a com- ering the rigid tank sect 
plete fuselage mating jig. With the bottom section set slid under and up into place The t ection of the 
in the jig, and the top lowered on to it, the mating opera- is lowered onto the tank section, a finally the noss 
tion is fairly simple. All that remains to be added are tions of the center wing are raise pOSsitiol 
window panels which are brought to the jig in the form Nose and tail sections of the fuselage are built 


a ts ve 


of completed sub-assemblies. cal fixtures to allow the operators to work in the mo 
A master plate in the end of this lig maintains proper ficient position. This means that with but few « 
alignment of the fuselage in that it aligns holes which will tions, rivets are driven horizontally n sectio1 

be used for attaching the nose and tail assembly stringers are hung vertically 
Such sub-assemblies as the nose and tail are thems« ’ 


composed of sub-sub-assemblies, a ised on the pr 










































ple of speeding the operation by ( ng the work 
either to permit application of more manhours, or t 
lieve concentrations of manhours ngestion. S« 
al operations are thus performed si taneously gn a 
blies which were once adjacent s« I na single 
sembly—too adjacent to permit a g men to the 
Obviously, though more manhout levoted t 
sembly of a ship at one time 
quired to do the complete 
CARGO SHIP FINAL ASSEMBLY 

In final assembly, center wing 
the final assembly fuselag » the oft 
Nose and tail are joined to the ters of 
ing and cable are secured to the g. Appi 
mately half-way up the final line, t er v isn 
in front of the fuselage line and 1 cradle 
center wing is located by end plat ire attache 
the center wing lin ese plat dled in | 
ing blocks by a single p 

Fore and aft movement of th ving contr 
by location of bosses in slotted ne at ¢ 





side of the fuselage positio1 \ cks on jack 
sist in supporting the wing to t 

The fuselage is lowered onto t ter wing, SO as 
rest on three spar pads. Locatior fuselage is n 
tained by a single point on the 1 ch controls ce 
line and station, and by two poir the tail which 








trol center line and height 





Two pre-loading jigs have be: eloped to spe 
drilling of small isseml| lie S or sku t ns (ne ot t 
consists of drill jigs mounted in tr n fixtures 


the bushings facing downward i: ling position 
parts are laid on top of the jig an mped, the jig is t 
ed over exposing the bushings f lrilling. Several 
these jigs are mounted in a long frame, between para 


rails, on which a radial drill travel Pre-loading pern 





constant application of the drilling equipment. On s 
smaller work, light portable jigs are pre-loaded aroun 












table and fed to a single radial drill press operator. 






THE TOOL ENGINEER 











a mechan 


iction ¢ 
st production pr 
| i 
\ tooling iob were 


a 700-foot build svnchroniz 


sub-assemblies an issembly 


first 


introduced as roblem of increas 


tion on the bomber 2 time \s worked out 


traveling tubular jigs for the construction of 
ind |e 


ft fuselage half-shells, center wings (also right 


left), landing gear, and outer wings. Every conven- 
the final 70 


nearly finished plane 


type of conveyer is employed, and in 
gr ivity is used when the 
its own landing gear 

lines pass within 10 each 


use of in-plant trucking verhead conveyel! 


other, pre 


l 


ock into cribs at each 


carrving the part 
ilconies 
Stock-racks, 


nt of 


at one side 


+ 


fed from cribs ited ut 


installation. 


the point and 


developing a mechanized line 


operations mus 


of time consumption t permit 
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chronized flow Ir 


increasing of aircraft produc- 
tion schedules, this has meant 


ing more sub-assemi 


“backing up” jobs, creat 
Typical of this ae 
acell 
the final assembly 
stallation, requiring some har itting 


velopment 


was that of moving installation on the center 


wing sections This in- 
a bottle 


tated back 


was neck 


on the f 


ing up the 
ding d to be difficult 
ind left hand sec 
year 1n each SEC 
lividually instead of si 


te hvdraulic testing unit, 
the test 


identical for every 


lers with oil 


cvline 


wing 
| inding gears is 


nblyv of the 
ble units 
this station 


tallation 


as compared to struc 
in that it is much the harder 
the 
ation is limited to the floor 
ly involved In 


the A 


e of the cluster idea, assembl- 


provide for ice Or manhours can solve 
' 
prove ms 


tall 
irea Of Lhe issembling 
wiring, cabl bomber, Douglas 


tool eng 


inee! 


ne these in ections which can be 
panels ind 1 | 1 t< ter ' | 


el ima 


ecured to 


cent panel 
oncurrent wing assembly. 


In constru recision instrument, such as a 
yomber or f ter pla it is of course necessary to main 


tain alignment of jig I fixtures 


largest of the 


Fuselage jigs, the 
am-braced jigs, are checked in 
f one of the 
permit pulling a jig from the line 


masters located lines. Spare jigs 
ind replac ing it within 
1 few mil ts are generally corrected in 
the master racing the jig and re-setting loc iting points 
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Design and Use 
of British 
Maenetic Chucks 


ERIC N. SIMONS 


LONDON, ENGLAND 


_ MODERN magnetic chuck must 
maintain work firmly in place 
on machines weighing more than 50 
tons, and having wheel drives up to 
The use of 40 to 50 
gallons of water a minute, or the 
same quantity of cutting compounds 
are quite common on these machines. 
The chuck must not only withstand 
this liquid, but also resist effectively 
the power that machines of this type 
can exert. British manufacturers, 
therefore, have devoted much atten- 
tion to design. 

Another difficulty encountered is 
the segmental wheel. While the dis- 
continuous ring has made wider cut- 
ting surfaces and heavier cuts pos- 
sible, it has introduced, through its 
intermittent cutting action great 
vibratory stresses on the chuck face, 
tending to cause its disintegration. 
The common method of keeping the 
poles of a magnetic chuck in place is 
to fill in with white metal or other 
non-magnetic materials to prevent 
leakages of magnetism. This prac- 
tice suffers from the great disadvan- 
tage that continual vibration, if it 
does not actually loosen the metal 
inlay, will weaken the union between 
the metal and the magnetic steel. 
This allows infiltration of moisture to 
the interior at these weak places, and 
infiltration will destroy windings. 

For this reason the British manu- 


60 hk yrsepower. 
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swiveled through 360°. 


A new type of British magnetic chuck which can be 
The tilting arrangement 
makes it especially usable for grinding broaches. 


facturers introduced the one-piece 
method of constructing the working 
face, which enables a very high mag- 
netic capacity to be combined on the 
pole face with positive security. The 
essence of this one-piece construction 
is that the chuck face plate is in one 
piece, slotted to form the poles. 

The pole faces are not separated, 
and are not held together by non 
magnetic metal. The method of 
construction employed makes it im- 
possible for any pole to work loose o1 
for any strains to be taken up by the 
non-magnetic metal, any movement 
of which would eventually admit 
water into the body of the chuck. 


MAGNETISM AND GRIP 


The small steel bridges connecting 
any individual pole with the rest of 
the pole face are, when the chuck is 
in operation, thoroughly magnetized. 
rhe steel magnets on the body of the 
chuck are so proportioned as to sup- 
ply this magnetism and at the same 
time provide a grip on the chuck sur- 
face not hitherto attainable. The 
pole face is carefully jointed to the 
chuck body, and the whole is imper- 
vious to moisture. Apart from the 
cover and the windings, the chucks are 
constructed entirely in high perme- 
ability steel castings and of steel 
forgings. 

The holding power of a magnetic 
chuck in pounds per square inch, or 


ee ee 


: \ 





















For holding small pieces in large num- 
bers, this British circular chuck of dy- 
namo magnet steel has been developed. 


depends as 
f the section of 


per square centimeter, 


much on the shape 


the piece to be hi is on the mag 
netic chuck itself. The hold is en 
tirely dependent the number 

magnetic lines that can be passed 
through the sect f the piece, and 


not on the total magnetism the chuck 


Can proauce, 


Some makers « 1 pulling power 
of 100 to 150 psi. This figure is usual 
L\ attained on a erfectly surfaced 
cube ot steel pl between the pole 
chucks, and if the poles are very 
small and placed nch pitch apart 
the 1 150 pounds pull may be 


surface 
places at the 
) circumstances 
register 100 psi 

a chuck 30 
with a pull of 
yr nearly eleven 


registered anywhere on the 
in several distant 
Under 


: : ' 
would such a CNUuCK 


Same time. 


over the entire surface 
x 8” would not hold 
30 x 8 x 100 pounds 
tons). A test of thi 
the intensity of the magnetism. 
Another advantage claimed for the 
British magnetic chuck of this type 
is that it not only has great intensity 
of magnetism across the poles, but 
also provides a great quantity, the 
design allowing a large magnet area. 
Windings are carefully designed with 
due respect to heating, in order to 


s type reveals only 
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the magnetic density to the 
value. 
‘se magnetic chucks are employ- 
planing and milling wherever 
eces are thick enough and of 
ent area to carry the necessary 
On a mild steel bar 4” 
x 48”, a cut 5/8” deep and 
feed was taken on a planing 
ne. The advantage of using a 
tic chuck for this work is that 
almost entirely 


etism. 


up time is 


I ited. 
FEATURES OF VARIOUS CHUCKS 


hucks for the largest machines 
ody great holding power, perfect 
litv. absence of residual mag- 
n, and perfect protection for the 
lings. Water and cutting com- 
nds may be employed in any 
ntity. For the small and medium 
| machines, the chucks are light- 
construction, have less height, 
are not fitted with lifting lugs 
r taper work, a chuck is carried on 
b-base hinged at one end and with 
knurled screw adjustment at the 
er. 
For pieces difficult to handle in or- 
nary magnetic chucks, such as those 
juiring the vertical support of par- 
ls, thin and narrow strips, and 
urts offering a small area of contact 
gainst the chuck face, another type 
huck is available. By using sup- 
orting blocks of parallel or angular 
ction, a large variety of work may 


be securely held and machined to 
minute accuracy. 

These supporting blocks must be 
placed parallel to the pole slots, and 
must be of solid mild steel or iron. 
Being solid, the blocks can be made 
cheaply, and will remain 
curate than laminated supports re 
ordinary chucks rhe 
chucks themselves are made of mag 
have the 
face as the largest type chuck, with 
the exception that the poles are longi 
tudinally arranged. 

A swiveled magnetic steel chuck 
is used for grinding angular or taper 
pieces, as in flat siding, edging and 
bevelling, for the flat facing an angle 
block, grinding the vee of an angle 
block, taper grinding a gib head key 
grinding a fulcrum, and edge-grind- 
ing using a plain disc wheel. This 
chuck is exceptionally strong and 
water-tight, and will withstand rough 
usage. It has trunnions at the ends 
fitted with substantial bearings. A 
graduated ring is provided at one end 
so that accurate angles may be obtain- 
ed to 90 degrees each side of the hor- 
izontal. 

A recent development is a British 
chuck that swivels through 360 de- 
grees and is fitted with a tilting ar- 
rangement for the grinding of broach 
es. 

For holding a large number of 
small pieces, circular magnetic chucks 
are made entirely—with the excep- 


more at 
quired on 


] 


net steel, and same steel 





of the windings—of dynamo 
steel, and incorporate a one-piece 
steel face. The design of the pole 


face is adapted for holding slender 
rings, disks, and work usually ground 

ncentrically. Large sizes of circu- 
chucks also are made, 
with concentric and some with 


lar magnetic 
some 
ngential pole S. 
For small 


chines, 


surface-grinding ma- 
universal cutter 
nders, a range of chucks is made 
These 
are made as low as possible, consist- 


such as 
orl 


of great power for their size. 


ent with magnetic strength, so as not 
to jeopardize the capacity of the ma- 
Parts such as reamer 

templates, and any iron or 
steel pieces with a flat face can be 
held instantaneously and accurately. 


chine. dies, 


iades, 


A SPECIAL DEVELOPMENT 


Another chuck of the central pole 
type is specially designed for holding 
piston rings, and may be used ad- 
vantageously where large quantities 
of a size are to be ground. This chuck 
has been developed to deal with small 
rings having poor magnetic qualities. 
[he superior gripping power also en- 
ables greater production. 

Working parts are all made of high 
permeability magnet steel, and the 
magnetic poles form a narrow con- 
centric band. The narrower the 
band, the smaller the magnetic ser- 
rations can be made. If the band is 
made wider, the divisions must be 


Permeability curves for magnet steel used in British chucks. 





Specimen Curve: From Averaged Test Figures |<5,000 
Test piece on —— ot 
3 8.750 7.200 
5 11.900 10.300 R om Gl 
7 — 12.020 2Q.000-§ 
7.5 13.450 — i _ 
10 14.230 13.450 9 ae 
15 15.020 14.490 
20 15.520 15.050 S| a 
30 16.060 15.720 45,000}— 
50 16.750 16.490 
70 eat 17.010 
75 17.310 _ 
100 17.770 17.680 
150 18.550 18.470 2.000 
200 19.170 19.080 
300 20.100 20.020 
400 _ 20.730 LUE RIAL 
500 21.220 ~—-21.160 NAIA STESL CASTINGS 
700 in 21.610 5,000 
750 21.770 _ 
1000 22.120 22.010 
1500 22.740 22.630 oe 
2000 23.290 ~—s. 23.180 ors me TOL 
2500 23.810 23.700 £000 22900 POOP 
: 50 100 50 <0 250 JOO 
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less. In holding very light work, the 
number of magnetic edges is import- 
ant rhe 

working magnetic band 34” 


standard faces have a 
wide—1i 
e. a diameter range of 4” split rings 
and cast iron rings as small as 3/16” 
may be held without support. Faces 
can be made with ditferent pole de- 


signs for special work 


PERFORMANCE OF OTHER CHUCKS 


circular 
chucks have been designed for both 
tables 
They will stand up to soda water in 


Rectangular and_ the 
circular and 


reciprocating 


any quantity, will hold castings and 


forgings in the rough, and will hold 
pieces that offer, apparently, poor 
contact surfaces. They are strong 


enough mechanically to hold up 
against segmental wheels driven by 
powerful motors, without the danger 
of the poles being disturbed or loosen- 
ed. 

Other British chucks employ per- 
manent magnets in place of electro- 
magnets. These magnets are of 
nickel aluminum alloys, have no elec- 
trical connections, and can therefore 


be regarded as purely mechanical ap- 
pliances and as integral parts of the 
machine tools. They are designed 
primarily for grinding machines, but 
may be transferred to certain appli- 
cations on millers, shapers, and lathes 
They are also of great value on the 
bench for scraping, marking out, and 
rapid assembly work. 

A half-turn of the flux control lever 
renders the work-holding surface 


either energized or de-energized 


This is accomplished by displacing 
the permanent magnet unit relative 
to the pole pieces with a simple ec- 
centric movement. 

All inner poles on the chuck face 
are of similar polarity, and the top 
plate forms the outer pole of opposite 
polarity. By this arrangement, all the 
magnets in the chuck can concen- 
trate their magnetism on any work- 
piece bridging the poles. 

The method of boring holes to dead 
centers in the lathe with the aid of 
tool-makers’ buttons is greatly facil 
itated by the magnetic lathe chuck 
With the flux control lever placed so 
that the working surface is partly en- 








Machine Speeds Precision Grinding 


of Diesel Fuel Injection Valve Seats 


 Reptade- BESSEMER Corporation’s 
need for a fast method to replace 
the hand-lapping of needle valves 
and valve seats in the fuel injection 
Diesel engines was not 
answered in a readily available grind- 
er of sufficient accuracy, so a ma- 
chine was designed and made in the 
company’s development laboratory. 


system of 


Carl Mahaffey, development engi- 
neer for Cooper-Bessemer, has de- 
signed and completed the construc- 





tion of this grinder after many months 
of experimentation. The performance 
of the grinder has permitted turning 
out valve seats in quantity, and with 
such precision that hand lapping is 
unnecessary. 

The machine is powered by two 
air motors, one to drive the grinding 
tip and one to revolve the valve seat. 

The illustration shows the motor 
for driving the grinder mounted at 
the angle of the seating surface of the 


Machine developed by 

Cooper-Bessemer Corpora- 

tion for precision grinding 

of fuel injection valve seats 
on Diesel engines. 


gized, enough holding pow 4 
rovided to preve the work 2 
falling off the chuck face, but a ' ‘ 
ing it to be tapped readily int 4 
SILLOI When « ectly centere E 
hown by the cator, the 

ntrol lever is f to the 
YOSILIOI ind ft Kplece 
e ly for bor 

CLAMPS NOT REQUIRED 

\ part larger tl the chuck 
tself i e | is no clam 
‘ther holding fixtures are requ 
When using the dinary tace-p 
holding fixtures take up space 
und delay is often incurred in fin 
suitable clamps a packing pie : 
\ recessed hole provided in 
center of the face plate to serve 
clearance for such tools as drills 
yoring bars Although it may be 
possible to tap a workpiece out 
center with the flux full on, it will n 
move during boring operations. 1 
stresses produced in these two 
stances are entirely incomparal 
ind should not be confused. 

CH END 

valve base Che tor for driving 
he valve seat is en losed and can Dé 
identified by p-plate tastene 

y screws at the left 

The valve se held beneath the 
knurled chuck which lies immediate 
ly in line with the grinder shaft, a1 
is turned in the opposite direction 
the grinding motion 

Che driving air motor is of conve! 
tional design, and is lubricated by 
filter feed attached to the air li 
Che compressed air connection can 
seen, center-left, on the air filte 
which is mounted in series with t 
vil filter 

Another unusual feature of 
Cooper-Bessemer valve seat grin 
s the dressing tool unit which is part 
4’ the machine base. The ph 
shows the diamond dressing tool 
position for swinging around i 

ontact with the grinding tip 

Chis product tool is import i : 
since the fuel injection system c j 
stitutes the heart of Diesel perfor: ls 
unce, and anything improving « i; 
pendability and accuracy in fuel ; 
ection improves overall efficiency ' 
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lagnesium 


Characteristics, Tools and Lubricants 


M’S CHIEF CLAIM for 


ESI 


gnition as a_ structural 


has long been its remarkable 
idvantage. Now, it has be 
upparent that even where 
does not matter, lower ma- 

1g costs make its use highly ad 

igeOous 

nany instances, the machining 


with the light metal have prov- 
low that the manufacture ot 
hinery parts from magnesium has 
cheaper than from cast iron or 
(see THe Toot ENGINEER 


‘ ' 


| 


March, 1944) 
Possessing excellent machining 
racteristics, magnesium and its al- 
; can be machined at extremely 

speeds; usually at the maximum 
tainable on modern machine tools 
leavier depths of cut and higher 
ites of feed than are used 
tals are possible with magnesium 
Che life of 


on other 


cutting tools is very 


good, especially when using carbide 
pped tools. Excellent surface fin 
is obtained because there is no 
lency for the metal to tear or 
ig. The free cutting action of 


well broken 
do not obstruct the cut 
the machine. Extreme 
with dimensional 
lerances of only a few ten thou 
andths of an inch can be made by 
tandard machining operations. 


ignesium produces 
hips which 
ng tool or 


accurate parts 


lhe power required to remove a 
ven amount of metal is substantial- 
ywer for magnesium than for any 
ther commonly used metal. 
Certain physical characteristics of 
agnesium must be taken into con- 


A. M. LENNIE 
MAGNESIUM DIVISION 
THE DOW CHEMICAL 


COMPANY 

sideration in order to avoid minor dil 
High clamy 
ing pressures tend to cause greate! 


ficulties in machining 


springing in magnesium than in most 
ther metals under similar conditions 

For this should be 
taken when clamping and chucking 


reason, care 
magnesium. Extremely heavy depths 
of cut and feeds are also apt to caust 
the work to Reamers 
taps must to eliminate 


spring. and 


be designed 


springing when metal is cut. 


TEMPERATURE CONTROL 


Che temperatures developed when 
cutting magnesium are quite low, but 
the low heat capacity and high ther 
mal conductivity 
in magnesium parts becoming heated 
during machining if a 
amount of work is performed. Under 


sometimes result 


considerable 


such conditions, consideration must 
be given to the possible thermal ex 
pansion of magnesium 

The coefficient of thermal expan 
sion is 0.0000143 for the 
ture 70° to 200°F 
approximately equal to that of alum 
inum and considerably higher than 
that of steel. An appreciable increase 


tempera 


range of Chis is 


in the temperature of magnesium parts 
therefore will cause a slight increase 
Extreme 
in room temperatures will also cause 
variations. 

The horse power per cubic inch per 
minute normally required for 
chining magnesium varies from 


in dimensions. variations 
dimensional 


ma 


»15 


Table A gives the average 
relat power requirements to ma- 
hine a number of common metals 


Che low power required for machin- 


ing magnesium makes it possible to 
ake heavy cuts 


at moderately high 


speeds. It must be remembered, 
however, that when machining at ex- 
tremely high rates of speed large 


quantities of metal are being remov- 
d in extremely short periods of time, 
hence the total power required will 
e proportionately greater. 
Magnesium in all its forms is a free 
Machining chips 
well broken and do not 
the work or cutting tools 
produced 


nachining metal. 
ire usually 

struct 
rhe 
pendent upon the alloy used, the form 
ndition of the alloy, and the 
Rake cutting 
speeds and cutting fluids which exert 
major influences on the chip forma- 
metals 
have little or no influence on the form 


type of chip is de- 
and ci 


feed used. angles, 


tion when machining other 
f magnesium chips 

Three general types of chips are 
boring, shap- 
These illus- 


Cast magnesium 


yroduced in turning, 


ng and milling. are 
trated in Figure I 
illoys usually produce chips of types 
\ and B depending upon heat treat- 
nent, while extrusions 
produce types B and C depending up- 
on the feeds The greater 
and the softness of the 
alloy used, the more the chips pro- 
duced will approach type C. As cast 
and heat treated and aged alloys will 
tend to give type A chips whereas 
heat treated and alloys, depending 
upon the alloy and feeds used, will 


forgings and 


employed 
the ductility 


FIGURE 1. Magnesium Chip Formation (enlarged 1'/2 times actual size). 


A. HEAVY FEED. 


B. MEDIUM FEED. 


C. LIGHT FEED. 
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PART ONE: Ease and economy of machining magnesium 
frequently make it the cheapest structural material. 
Quality finish and production savings may be achieved 
through utilization of recommended machining practice 


give type B and C chips. 


Unlike most other metals, increas- 
ing the feeds used in machining mag- 
nesium tends to produce shorter and 
more completely broken chips. Light 
feeds medium 
feeds type B, and heavier feeds type 
A chip 

The ability to take an extremely 
fine finish is one of the outstanding 


magnesium. It is 


will produce type C 


characteristics of 


usually unnecessary to grind mag- 
nesium in order to obtain a smooth 
finished surface. Surface smooth- 


ness readings of three to five micro- 
inches have been reported for finish 
turned Such surfaces 
are produced at both high and low 
cutting speeds with or without a cut- 
ting fluid. 

Standard tools, such as those used 
for cutting steel or brass, can be used 
on magnesium alloys; but when tak- 
ing full advantage of the high cutting 
speeds and feeds possible with mag- 


magnesium. 


nesium, tools should be somewhat 
modified. 
The low temperatures and pres- 


sures developed in cutting magnesium 
allow a wide latitude in choice of tool 
angles, but special attention should 
be paid to relief and clearance angles. 


Relief angles from 7° to 12° keep the 
tool flanks from rubbing on the work 
and minimize the adherence of chips 
to the tool. Clearance angles should 
be larger than those normally used for 
other metals to provide larger chip 
spaces 

Best tool life and chip formation 
are obtained if the rake 
held from 0° to 15°. They may be 
increased if it is desired to reduce 
but some tool life will be 
sacrificed. Smaller rake angles should 
be used with carbide tools than with 
high-speed steel to prevent chipping 

The values for the end and side 
cutting edge angles are not critical 
and are best determined by the con- 
ditions of the individual job. Ex- 
tremely large side cutting edge angles 


angles are 


tool forces, 


should be avoided, however, to 
prevent chatter. Since magnesium 


alloys produce a large volume of 
chips, it is necessary that chip spaces 
be considerably larger than those 
used in tools for other metals. This 
is especially important in drills, taps 
reamers and milling cutters. 

The nose radii of tools should be 
relatively small to improve surface 
finish and prevent chatter. 

Carbon tool steels can be used for 


Magnesium is milled at high speeds, often reaching 9000 fpm on face milling. 


Dow é photo and drawings 





nishing tor eame! 
taps for magnesiun alloys 
peed steel referred 
ind is used ! ictically al 
ta] S, and re 
Cemente e tools 
nployed whe r possible, « 
on product bs The 
1 life sec 
sl ¢ ng & 
¢ ecially ting 


I r the < 1 inds 

le material satistac 
( ngs tool 

exhibit a etweel 
hig speed te¢ cementet 
Hide 

Che life ol £ 1-speed Stee 
; improved if the carbon conte 
hardness are kept high. Surliace 
ening treatment r chromiun 
ing will great! prove the ii 
most high-speed tools used on 


nesium alloys 


PREPARATION OF TOOLS 


Cutting tool iy be rough gr 
with medium-grain wheels, but 


ish grinding should be done with 


Fini 


a fine-grain wheel 


wheels. ng cutting tools 


will give sn 


tool faces and provide good cut 
edges. Alumil oxide 100 
wheels are satisfactory for finis! 
high-speed steel but 320-grit sil 
carbide or 300-grit dian 
wheels should be used for finis! 
cemented carbide tools. Honing 
lapping the cutting tool will g 
very sharp edges, smooth surfaces 
improved t life This pra 
may also be sed to recondil 


slightly dull tools 

Since all t pe of tools should 
ground specified angle 
and have a smooth finish, it ist 
that tools 
ground by a cen 
department. 1 
should not be run to the full ext 
of their possible life, but should 
resharpened slightly dull 
maintain good cutting edges 
conserve tool material. Many st 
have adopted the practice of run: 
tools for 
placing with freshly ground tools 

Experimental tests and experic 
in many plants have shown that 

ng fluids when 

chining magnesium is primarily 
cool the work and reduce the 
hazard. The of s 


increase in tool | 


to certain 


ommended for machi 


magnesium be 
tool grinding 


when 


a definite period, then 


purpose of cutt 


mprovement 


face finis] 
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ar 


btained when using cutting 
minor 


es 


ther metals are of 


ae 


e in the machining of mag- 


ess heat is generated in cut 
ium than is the case with 

s. the high cutting speeds, 
hermal expansion, and the 
acity of magnesium make 

y in some machining op- 
it the heat developed in 

dissipated. 

ay be reduced by correct 
ind machining technique, 
ften of such intensity that 
of cutting fluids is neces- 
he machining of irregular 
n sections which might 
and multi-tool 
1 create much local heat- 


alist rted 


] 


ples oI cases where cool- 


be ¢ 


SELECTION OF LUBRICANTS 


t machining practice de 
igh cutting speeds be 
rever p ssible; and _ this 
results in a fire hazard 


when fine chips are pro 


sharp tools great 


hazard and cutting 


1 


e in the range of .001” 


uncertainties 


+ tire 
rt Lites, 


tates that where high cutting speeds 








re used cutting fluids should be |{ 

sed | ____ 
\ wide variety of mineral oil cut 

fluids will function satistact 

magnesiun Almost any 

will materially reduce the fire | 


tities 


applied in sufficient qual 
secure adequate cooling, the 


ting oil must have a low viscosit 


Since low viscosity mineral oils usua 





ly have low flash points, a fire hazar 


due to the oil is encountered. Th 
fact necessitates a compromise 


tween cooling power and flash pou 





Table B presents the range 
properties of the most satisiactor | 
ulting fluids Additives which di 


rease the surface tension and increas¢ 
the cutting 
The chemi 








the wetting power! of 





lids are beneficial 





nature of magnesium makes it nec¢ 


ary that the free acid content ot « 


USA Tr; 
MISAHING TOOL 








ting fluids be below two per cent a — 
inl! FIGURE 2. 


turning tools for magnesium. 


hat the use of vegetable or 


oils, which may oxidize and increase Typical 
acid content, be restric ted 

Water soluble oils, oil water en 

ns. or water solutions of any kind ha vn that the 


magnesium is dan- 


torage. Experience 
» use of water base 
should not lds on 


Water will ge! 


ilthough good coolants, 


e used on magnesium 
eally intensily any chip rires 1) rtlo! I magnesium parts o¢ 
ight accidentally be started and irs infrequently during machining 


ike reclamation of machine is due to heating of the 














ike it necessary to 
gainst this hazar very inefficient. The presence ol rt to improper chucking 
el inserts and sand cast isture on turnings causes the ge Heating of the work is incre ised by 
apt to spark whe I n Of SI lla nt I | ‘ f dull or i1 properly designed 
4 ] also add to the pre sf { i elinite haz ird ] nd very fine cuts rhe high 
\ stream of cutting Pi f magnesium al 
five gallons pet! increase in dimen- 
: : oukape 
er tool, is sufficient to pra esult of this heating. This 
=e TABLE A. 
fire hazard. Ii eceive special at- 
machine tool pro- | RELATIVE POWER REQUIRED tention to accurately control dimen- 
- sabia ih ok. | TO MACHINE METALS ecially in thin sections 
s should be reduced to be Relative Power | e heat will cause an increase 
: : METAL Required | neratur 
eet per minute, and the (1 = Lowest erature 
] } . " | " nerlyv decsione 
dations regarding sharp MAGNESIUM ALLOYS 1.0 p, properly designed 
s rigorously followed ALUMINUM ALLOYS 1.8 nd relatively large feeds and 
ichining operations where BRASS 2.3 lly prevents exces- 
ting speed is used, magne CAST IRON 3.5 ‘ An adequate quantity 
i } 
; a ne fluid — 
safely machined without MILD STEEL 6.2 g fluid also will remove the 
f1 we : ; - NICKEL ALLOYS 10.0 | heat developed in cutting and elir 
1iuld ut sale practice dai | sha a oS 
te thermal expansion. Large or 
ia e parts usually have sufficient 
| . . 
ichining heat with- 
TABLE B. > a oie 
uppreciable temperature rise 


PROPERTIES OF CUTTING FLUIDS RECOMMENDED e Variations 1n 
FOR MACHINING MAGNESIUM 


PROPERTY 


SPECIFIC GRAVITY 


VISCOSITY (SAYBOLT) AT 100° F. 
FLASH POINT—MIN. VALUE (CLOSED CUP) 
SAPONIFICATION NO. (MAX.) 


FREE ACID (MAX.) 


NOTE: 


Water soluble oils and oil-water emulsions should NOT be 
used on magnesium because of fire hazard. 


room tempera- 

during machining will cause ex- 
VALUE ( ermal expansion. 

0.79 TO 0.86 The fact that magnesium will 

UP TO 55 SEC. ring more easily than most metals 

160° F. ikes it essential that parts be 

16 hucked i1 manner that the 

0.2° lamping pressure is applied to heavy 

und that the pressure is not 


such a 
- 
] 
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uugh to distortion 


attention 


cause 


should be 


great en 
Special given 
light parts which might easily be dis- 
torted by chucking or heavy cuts 
Once acquainted with this character- 
istic of the metal, difficulties can be 
easily avoided 

Distortion of magnesium parts is 
eldom due to stresses induced during 
extruding; but 


casting, ltorging, o1 


may be due to stresses caused by 


straightening of parts. These stresses 
can be relieved prior to machining by 
heating at 500°F. 

If distortion of parts occurs after 
rough machining, the size of cuts 
should be 


tools inspected to insure that they are 


decreased and the cutting 


properly ground and in good condi- 


tion. These steps usually eliminate 
any difficulties but it may be neces- 
sary to stress relieve or store parts for 
several days prior to finishing ma- 
chining. This procedure usually is 
necessary only on complex parts hav- 
ing extremely close tolerances. 
Magnesium alloys must be heated 
to their melting points betore they 
will ignite. Roughing cuts and medi- 
um finishing cuts produce chips of 
such a size that they are not readily 


ignited during machining. Fine cuts, 


Above: FIGURE 3. 
Inserted tooth face mill design. 


Left: FIGURE 4. 
fly-cutter for 
milling operations. 


Two-blade high-speed 


howevel pre duce chips which some- 


times will ignite if produced at high 


cutting speeds. Stopping the feed 
and letting the tool dwell before dis 
tool o1 
tool holder rub on the work will pro 
fine chips; 
should — be 


engagement, and letting the 
duce extremely conse- 
quently, these practices 
avoided 

Factors tending to increase the fire 
hazard are: high cutting speeds, ex 
tremely fine feeds, dull or chipped 
tools, improperly designed tools, and 
Wit! 
sharp cutting tools, it is necessary to 
use a feed of less than .001” 


poor machining techniques. 


and cut 


ting speeds in excess of 1000 feet 

per minute to create a fire hazard. 
Even under the 

that 


fine feeds, the fire 


most adverse co! 
dull 


hazard is very 


is with tools an 


ditions, 


slight at speeds below approximately 


=" > 


) feet per minute. Sand cast sut 


faces, oxide inclusions, and ferrous 
inserts which will cause sparks when 
hit by the cutting tool, increase the 
possibility of fire. 

The use of a sufficient quantity 
cutting fluids will practically elim 
inate any possibility of fire when ma 
chining magnesium at any cutting 
speeds. 

The following cautions should be 
observed to minimize the fire hazards: 

1. Magnesium chips and dust 
should not be allowed to accumulate 
on the machines or clothing of the 
operators. Dust and chips should 


be removed at frequent intervals and 


FIGURE 5. Typical cutters and counterbore recommended for magnesium. 
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Specially designed jigs and fix- 
tures cut assembly time on an un- 
usual stamped metal product 


METAL LIFE RAFTS: 
TOOLING AND PRODUCTION 


gy OLING TO MANUFACTURE a new 
item, particularly when the re 
lirements of war make fast action 
cessary, frequently taxes manufac 
ring ingenuity So it was when 
U. S. Maritime Commission in- 
to bid on several hundred 
rafts 


furnished us proved 


ed us 
metal compartmented life 
ecifications 
ecific as to general performance re- 
lirements, but nebulous as to the 
inner in which the rafts were to be 
nstructed 
told the 
20 men and a half-ton 
equipment in 


In other words, we 


++ 


were 
S must carry 
safety from 
How 


em together was largely 


away 
king ships we were to put 
our own 
blem 

all-metal; for 
ilety and strength they are separat 
into an even 20 airtight compart- 


These rafts are 


JULY, 1944 


GLENN SCHWANDER 
SUPERINTENDENT, METAL DIVISI 


WEBER SHOWCASE 
AND FIXTURE COMPANY 


ments, plus a pair of airtight wate! 
containers. 


Weight figures for an individual 
raft are as follows: weight empty 
2425 lbs.; twenty men, 3402 lbs 
equipment, 1055 lbs total 6882 
Ibs. 

On completion of the contract we 


will have used 4,607,208 pouns 


steel, broken down as follows eet 
ind strips, 4,118,232 pounds; bars 
8784 pounds; pipe 472,872 pounds 
tubing, 7320 pounds. Also, we will 


have used 60,024 pounds of brass 


castings, and 8784 pounds of brass 


ods. Welding will consum«s 
5 


pounds of 3/32” dia. rod, while 975 
gallons of baking enamel will be used 





sh them 
\side from specifications for size 
which 


ind arrangement. required, 


among other attributes, that the rafts 


e either self righting or reversible, 
resistance he re 
that 


ipants must be able to handle the 


that underwater 
a minimum and four 


vars without interference, the most 
portant construction requirements 

e as follows: 
Rafts must be simple and rugged; 
Wwe lding must be done by welde:s cet 
ited by the U.S 


Coast Guard, 


whose representatives inspect each 


raft; only approved electrodes may 
e used: metal shall not be less than 
16 gauge: ferrous metal must be 


rotected by galvanizing or other 


ipproved means, and two coats of a 


uitable marine paint must be ap 


ed for protection; 


water and pro- 





8&9 





vision containers must be _ integral 
with or permanently attached to the 
raft structure, and so arranged that 
their contents may be removed from 
either side; and suitable tests must 
be undertaken during fabrication 
and after completion. 

In preparation for the job, we de- 
signed and had made approximately 
40 dies, comparatively small 
60-pounders to a male-female com- 
weighing 14 tons. These 
enable us to produce the individual 
parts speedily and accurately. As- 
sembly is undertaken by means of 
several jigs and a portable handler in 
which the nearly-completed raft may 


from 


bination 


be rotated to facilitate welding and 


testing. 


Loading 1055 pounds of equipment in 
raft before shipment from the plant. 


90 


Most interesting of the dies is the 
14-ton unit used to corrugate large 
sheet of flat 16 gage steel which 
measure 48” wide by 162” long. 
These, when corrugated, stiffened and 
assembled, become the raft’s 
plates. The dies, made of Meehanite 
containing approximately 65 per 
cent steel were cast in sand, matched 


side 


perfectly by hand grinding, and 
spotted in. 
The stamping operation takes 


place on one of the world’s largest 
deep-draw presses, described in Tut 


Toot ENGINEER, September, 1942 
by William Pruitt, Weber experi 
mental engineer. Because the side 


plates are quite long, the corrugating 
operation takes place in three passes 


Coast Guard life raft mounted on 
Liberty ship launching mechanism. 











Hand welding is performed in sp: 
constructed jigs that permit the as. 
sembly to be turned for the wor er'; 
convenience. Pictured is the nos» gs. 
sembly nearing completion in a 


under pressure of 1100 tons 


For plates i 
ing corrugating, as the aft pla 
the two forward 


(each 3’-2” long), the operat 


stroke. Lier 


long) and 


completed in a single pressing 
comparatively 
quarter 
stamped 


corner section 
and shaped | 


like one 
orange peel, also are 





single operati 
CAST FITTINGS ARE STRONG 


to note that al 
fittings are from manganese 
bronze steel dies. We will have cast 
in this manner 84,000 rings, all of 
which are machine-tapped. The 

locks, so produc ed, proved to possess 
Strength of 
same dime! 


It is interesting 


cast 


five times the tensile 
sand-cast rings of the 
sions. 

All jigs are similarly constructed 
of channel iron and pipe. Of these 
the side, tail, nose and master jig 
are used in the more important ass¢ 
bly processes. The handler, itsé 
jig, will be considered separately 

Side jig: This jig, formed of 
stand pipe and 4” channel iron, 
simple device. Measuring 32” 
und 11’-6” long, it 
32” intervals 
ire placed to Ci 
ed joints. 


is reinforced 


} 


cross-cars. Thes 


incide with the we 


rhe jig is turnes a worm gf 
so arranged th ’ locking device 
] 


needed Clar ng devices, ope 


ed by hand levers, hold the met: 


All-metal raft weighs 2425 pounds 
carries 20 men, mounts a sail. 
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in place for welding. 

Tail jig: Except for its length—8’ 

s unit duplicates the side jig. 
lose jig:This jig follows the plan 
other than for its V- 
nose section 
t-down. The cradle consists es- 
ly of two pairs of longitudinal 
irons and four latitudinal bows. 
pipes 
members at the mid-point. 


tail jig, 
to receive the 
] 


forcing 


Master jig: Designed to hold the 


weight of the raft rigid while it 

welded, the master jig em- 
made of 4” channel 
supporting legs and cross-brac- 


a bed 


Seven legs of 3” stand pipe ar« 
ed, three on each side and one 


the nose. The channel iron 

ng the bed runs completely 
1 the top of the legs, and is 
into place. Three cross 


it equal intervals hold the bed 
while a fourth extends fro 
se to the back of the 
ur of legs is braced. 


girder 


supplementary jig, 


jig, carries hand operated lever 


s by which the sides, nose and 
re held firmly together while 
ralt is tack-welded together 


‘th top and bottom. “Orange 


previously attached to the 
ire tack-welded to the sides in 


aster jig 
andler: Though simple in design, 


JLY, 1944 


connect all the 


atop the 





Approaching assembly line production methods, Weber engineers use these stationary welding jigs 
to hold the side sections of the rafts while the seat assemblies are welded in position. 


this fixture not only holds the raft 
horizontally but also permits it to be 
revolved to facilitate welding and 
testing. It is made of 3” pipe, the end 
assemblies being held together by 
two pipe stringers 

Prior to leaving the master jig, a 
circular pipe is fastened to the nos« 
of the raft and an arm-like attach 
ment to the aft end. When 


by crane into the handler, the plate 


lowered 


rests on two roller bearings, and the 
arm fitting into the rear bearing sec 
tion. ‘Thereafter, workers may move 
the raft horizontally and laterally 
pushing the jig around on its 
casters. and revolve the raft 
pin locking device 


the raft at any desired angle 


bearings. A 


SUB-ASSEMBLIES ARE BEGUN 
Simultaneous with stamping ope! 
ns, units which eventually form tl 


assembled. seat se( 


rait are SUL I 
formed and reinforced with 


a corrugated 


tions are 


spotwelded in Chis IS al 


place 
isually important operation, for thes 


must withstand the 


seat members 


impact of a long, flat drop 


sea, without buckling or breaking 
Drain flanges are pressed on by 
heat induction, a process that re 


quires only 31 seconds in the presence 
) kilowatts of heat, on 10 


current 


+ 7/ 
ot 2 
le Meantime, other work 


cy¢ 


stiffening member, 





ers are silver-brazing drain flanges 
to the seats, this metal-to-metal pro- 
cedure replacing orthodox gasketing 


to make certain the seals remain per- 
nently 
[To facilitate later installation of 


flooring, this unit is prefabricated in 
ectiol Water tanks, accessible 

n both ends, are seam welded 
from 12 gauge cold rolled steel plates 

’ x 45” in size to form single tubes 
Stamped heads are rotary seam weld- 
ed After the cover flange for the 
ypenings are bolted on and rubber 


gasketed to make them watertight, 


e tanks are dip galvanized 

ng the completion of these 
its, sub-assembly — begins. 
\s the first step, the side skin is 

ed in the side jig already describ 

ed and cl ped firmly in place Four 
tical bulkheads are lowered into 
he same jig and gas-welded into the 

le of the side plating. 


first tests takes 
Phosphorous paint is spread 
welded 


examined under a 


Here, one ot the 


side, and the 


ver the non 
mag 


naflux lamp. If no tell-tale luminous 


lets appear under the 


lamp, the 


seam is tight enough to repel even 
fas li 
Now the water tanks are installed 
the rear side sections At this 


ime, too, curved pipe stiffeners are 


elded into the curved side of the 


71 











skin eat sections are welded into 


position, and the section again test- 


ed for leaks. A seam welder fabri- 

cates the edges of the entire assem- 

bly into a leak-proof seam. 
Following another leak test, the 


assembly moves to the master assem- 
bly jig, where the 14 vertical bulk- 
heads are welded, and tested once 
This assembly welding com- 


installed. 


more 
pleted, the floor frame is 
being welded in piace along the exact 
center line. A double floor permits 
smooth footing no matter which side 
of the raft strikes the water. 

When the 
pleted, the raft is removed by crane 
to a handler, where floor supports 
are welded in, the floor installed, and 
thwarts, oar locks, stanchions, clips, 
spray curtains, grab rail supports and 
grab rail are attached. The raft is now 
complete, except for final testing and 


tack welding is com- 


finishing procedures. 


Each compartment undergoes rigid 
testing, for it must remain watertight 
under all sea conditions. ‘This pro- 
cedure is accomplished by means ot 
a water column and air under pres- 
sure of one pound psi. Should a leak 
develop, the water level would drop 
It’s a simple and positive test, and is 
conducted under supervision of the 
U.S. Coast Guard. 


PROTECTION AGAINST SALT 


At this stage. a raft can save as 


many lives as one which has been 
further processed, but its life in the 
presence of salt air would be short. 
Accordingly, it is rustproofed by 
Parkerizing. Following rust-proof- 
ing, the raft is drained, cold-water 
and drained a second time, 
drying being quickly accomplished 
in a special tunnel lined with infra-red 
lamps. Now it is primed in a zinc 


chromate solution, and again drained; 


rinsed 
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Quick Change Drill Chuck Assembly 
for Stack Drill Machine 


A drill chuck as- 
sembly and special automatic 
controls of the power, lubrication feed 
and air flow, incorporated on a Hi- 
cycle stack drill machine, have been 
designed at the St. Louis plant of 
Curtiss-Wright Corporation by Harry 
McMurty Griffin of the Tool Re- 
search and Development Department 

Drills, which are changed from two 
stack that is 
drilled, are installed or removed with- 


QUICK CHANGI 


to four times on each 
out the use of tools, and can be chang 
ed while the motor is running and the 


lubricant are turned on. As 


air and 


oe er re 


much as 87 per cent of the time form- 
erly required to change drills and 
bushings is saved. 

The chuck assembly, which com 
bines the drill and drill bushing into 
one unit, comprises a plug for holding 
the drill, enclosed in a housing. The 
flame-hardened tip 
which acts as a drill bushing. The 
upper end of the plug engages a mat 
ing part that is secured in the stand 
ard drill chuck 

Two brake drums are attached to 
the hinges of the jack knife drill arms 
A spring actuated 


lower end is a 


on the machine 

















Stack drilling machine 
in operation. Drill and 
bushing are combined 
into one unit in the drill 
chuck assembly. 
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With Tool Life Tests 


L. L. THILL 


SENERAL SUPERINTENDENT 
¥-NORRIS MANUFACTURING COMPANY 
NANCE MANAGEMENT DIVISION 


E. B. FREMON 


LUBRICATION ENGINEER 
ONY-VACUUM OIL COMPANY 


RN MACHINE SHOPS have 


hs byrne 


s production increases possible 


during the war, the tre 


centrated efforts to utilize fully 
test improvements in methods 
iterials affecting the productior 
tal parts 

ing the past few years, the prac 
f running tests to determine 
method, 
1 factor is better than 
common. In 


ner one tool, steel, or 
-oductior 
er has become 
e cases it has been practical to set 
oratory tests similar to the pro- 
n procedures involved in order 
eck a proposed change under 
illy controlled conditions 
the majority of cases, however 
been necessary to run the tests 
hines in regular productior 
production equipment 
involve more variations 
ind results than thos 


nder laboratory conditions 


TESTS ON STANDARDIZED PARTS 


n alltomat 


tic machines—p 


automatic screw m; 
ISU ally made on produc 


ts. As a 


‘ tact 
eSLS 


result of a great n an\ 
made on automati 


ichines making armor-pier« 


et cores, some interesting data 
issembled on the accuracy 
tests and the conditions whicl 


et in order to get test re 
h will ive good estin 
le performance in actual p1 

ng periods ot time 
the core-machining sé 


Plant 


with sevel 


~) luis Ordnance 


SCTEW nacnine 
luction machining eq 
was realized that the possiDuU 


? 


waste by using inefficient 


Is were tremendous 
efinite policy was set u} 
Quay-Norris Manufacturing | 


ULY, 1944 





| ® Here is an unusual report on | 


test conducted on automati 
Stressed by the authors is 
ditions. 


The data assembled indicat 


data of desired accuracy. 





e results of a large-scale tool life 
screw machines in actual production. 

the fact that unde1 

wide variations in results occur 

that aceuracy of results depends 

upon the number of tool changes in a test 


for determining how many tool changes ar 


Highlight of the report is the fact that data on the life expect- 
ancy of cutting tools may be useful in setting up production op- 


erations for greater efficiency and lower 





identical test con- 


Illustrated is a method 


necessary to secure 


costs 








pany, operators of this section of the 
plant, regarding the search for better 
methods. It was decided that as ideas 


for improvements were _ presented 


tests would be run on a few machines 


to determine whether the proposed 
idea had merit, leaving the majority 
of the machines operating in the man 
to that 


been carried 


ner found most efficient up 


time. Such tests have 


on continuously, with improvement 


n results being secured by ado 
ethods which proved better thar 
those originally used 
Chis plant was one ot the fil t 
ise large numbers of automati ( 


ichines on standardized pa 


long period, and thus provide 
ypportunity never before available f 
rrelating test results with produ 


n operation 

One of many tool life test 
this job consisted of a 

i1utomati machine vel 


period of 30 shifts of eight hours ea 


Acme Company, Cleveland. 


® Toots: 18—4—2+8 high speed 
Rockwell C61-63, 


Each machine was 


steel, hardened to 
ground all over 


provided with four sets of tools which 
0001” in all 


ions, so that one tool could be 


were matched within 
replaced by another without adjust- 
nent of tool holders 

@ MATERIAI FXS-318 Manganese 
molybdenum steel 
Rockwell B-100, 


he steel 


hardness about 


spheroidized struc- 
this 


used during 


e | Caliber irmor-piercing 
@ MACHINE SETI Surface speed, 
| fom of} 453” diameter bar 
| peration d ne il 0013” 
y. ition feed. endworking tools 
14” per revolution feed. The 
( equipped with pick-off at- 
e] for deburring at cutoff 

( e is 4.3 seconds 
lant used was a light-bodied 
ed oil containing added latty 
Coolant from the test ma 


is reclaimed in a system 


the production cutting 


ol life i ised here 
( 0 prece run hye 
one or more tool 
re re ecause Of poor finish 
racy of dimension in the 
Wher e tool re 
I the whole set of se’ 


with another 
I) er words. the life of a set 


ually the life of the 








FIGURE 1. 
Life expectancy of tools as indicated in an 
analysis of tool life tests made on automatic 
The points on the curve 
were obtained by determining the percentage 


screw machines. 


of failures occurring at less than a given num- 

ber of pieces, then subtracting from 100 per 

cent to give the number still running at the 
given number of pieces. 


The tool changes were made by 
experienced setup men, stock-feed- 
ing and minor tool adjustments being 
done by the machine operators, who 
were considered of average experience. 

It is believed that this test was run 
under as nearly constant conditions 
as can normally be expected on pro- 
duction machines. 

An overall average of 6350 pieces 
per grind on the shortest-lived tool, 
secured in the total of almost 6000,- 
000 pieces, in more than 1000 ma- 
chine shifts, and with more than 900 
tool changes, represents very closely 
the performance which might be ex- 
pected during a long period in actual 
production. This overall average of 
6350 pieces is referred to later as 
the “true” average. 

An extremely wide variation occur- 
ed in the tool life figures for each ma- 
chine. The total range was from 89 
pieces in one machine to 18,900 pieces 
in another. Also, the averages for 
the different machines varied. 


ANALYSIS OF TEST DATA 


The data was analyzed from the 
standpoint of the number of tool 
failures at a given life, since this is a 
significant item in production. The 
result of this analysis is shown in the 
uccompanying graph, (Figure 1). The 
points on the curve were obtained by 
determining the percentage of failures 
occurring at less than a given number 
of pieces, then subtracting from 100 
per cent to give the number still run- 
ning at the given number of pieces 

In other words, the curve shows 
that if 1000 sets of tools, for example, 
were put into machines under the 
conditions of this test, at 1000 pieces 
tool life, 990 sets of tools would still 
be good for further production; at 
2000 pieces tool life, 930 sets would 
still be good for further production; 
at 6000 pieces tool life, 510 sets would 
still be good. 

It is important to remember, in 
connection with this life-expectancy 
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curve, that as nearly as possible under 
production conditions, all these tool 
life tests were run under identical 
conditions. The curve illustrates that 
in order to get a satisfactory estimate 
of tool life when running tests on pro- 
duction machines, a very large num- 
ber of tests must be run. 

Observations concerning the accur- 
icy obtained are interesting. If one 
test, comprising about 100 tool 
changes, is run on a group of four 
machines, the chances are about 16 
out of 100 that the average secured 
would be more than 10 per cent dif- 
ferent from the true average, and 
there would be about one chance in 
38 of having data 22 per cent differ- 
ent from the true average. With one 
group of ten machines and about 250 
tool changes, the chances would be 
about 87 out of 100 of having data 
within 5 per cent of the true average, 
and the maximum error would not be 
likely to exceed 8 per cent. 

This data applies strictly, of course, 
only to the particular machines and 
operation performed, and to the par- 
ticular conditions existing in this 
plant. We believe, however, that sim- 
ilar data will be secured on any series 
of tool life tests. 

For any plant where conditions re- 
main fairly constant, it should be 
possible to determine the test setup 
which will give data of any desired 
degree of accuracy. For this particu- 
lar plant, for example, the data shown 
leads to the conclusion that for reason- 
ably accurate results, at least 250 tool 








CREDITS 


@ Few production setups permit compila 
tion of the unusual tool life test data pre 
sented by the authors of this article. The 
tests, made on 38 machines during 30 eight- 
hour shifts, represent many hours devoted 
to checking and machine-record analysis. 


The authors wish to express appreciation 
for the assistance they received, particularly 
from C. H. Ross, Tool Supervisor, McQuay- 
Norris Manufacturing Company, Ordnance 
Division; G. C. Hazard and J. T. Beard, 
Socony-Vacuum Oil Company: and Lt. Col. 
G. V. Riley, Commanding Officer, St. Louis 
Ordnance Plant. 

THE EDITORS 








changes are required. 

We believe the method of analy 
shown in Figure 1 is of great imp 
ance. Such an analysis of tool life 
data, for example, would be of val 
in determining the most economical 
performance range of expensive to 

The degree of control of all vari 
ables will be shown by the slope of 
the life expectancy curve. Perfect 
control would show all tool life figures 
nearly the same, or nearly a vertical 
The less the slope 
of the curve, the less perfect the con- 
trol of variables, and hence the small 
er the chance of economical operatio: 


line on the graph 


REDUCING TOOL FAILURES 


As an example of the use of suc! 
curves, the data plotted in Figure | 
was used to confirm the advisability 
of changing tools on a regular sche 
dule. It was felt that if tools were 
changed at the beginning of each 
eight-hour shift, more economical tool 
life and greater production would be 
shows that at a 
production of pieces (80 pe! 
cent of theoretical) per eight 
only 40 per cent of the machines shov 
a tool failure 

In other words, of 100 


secured. The curve 
5400 


hour 


sets Of tool 


made up of 700 individual tools, onl) 


40, or about 6 per cent would fail 
less than eight hours. This was co! 
sidered economical in terms of t 
cost. In terms of machine time, th 
practice was also economical, sin 
only 15 minutes were required 


change a complete set of tools. 

Of 100 machines, 60 could be ex 
pected to run hours out of eight 
while 40 would be for a fe 
minutes to tools 


down 
change individual 
his practice, therefore, derived max 
imum time value from setup men. 
Any attempt to run each set longe 
would mean a greater proportion 
tool failures before the schedule 
change, resulting in loss of machin 
time, and at the same time would re 
sult in more burned tools. THE ENI 
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If It’s a Warner & Swasey, it’s a 





HIGH PRODUCTION PRECISION MACHINE 


ARNER & SWASEY, for many years builders 

exclusively of turret lathes and turret lathe 
ools, has added a line of precision tapping and 
threading machines. 

[here’s a sound reason for this step. Emphasis 
throughout this war period is big volume produc- 
tion of machined parts produced at high speed and 
held to unusually close tolerances. Greater accuracy 
in internal and external thread cutting has been 
demanded by Army and Navy for war materiel. The 
demand for quantity production and closer machin- 
ing limits will carry over in postwar manufacture 
of civilian goods. 

Tapping and threading are often the last opera- 
tions on a part which has undergone a sequence of 


high precision operations. A reject of the piece 


Your Warner & Swasey representative can also tell you about many new accessories now 


available, which can make your Warner & Swasey Turret Lathe still more productive. 


because of thread deficiencies means the loss of 
time, critical materials, and the skilled effort that 
has gone before. 

The Warner & Swasey Precision Tapping and 
Threading Machine introduces a new principle 
which enables average operators to produce class 
3, 4, and 5 gage thread fits at faster rate with remark- 
ably low percentage of rejects and virtually no 


breakage of taps. 


It will pay every manufacturer of precision 
threaded parts in hard or soft metals, or plastics, 
to learn the full possibilities of this radically 
improved method. See your Warner & Swasey 
field representative or write for a catalog de- 
scribing models with tap capacities from an 0-80 
to a 1%" tap. 







WARNER 


YOU CAN MACHINE IT BETTER, FASTER, FOR LESS...WITH & 


TURRET LATHES, SADDLE AND RAM TYPES + CHUCKING AND BAR TOOLS + PRECISION TAPPING 


A WARNER & SWASEY 






SWASEY 


Cleveland 


AND THREADING MACHINES 








peealindcleg DI-MET dia- 


mond abrasive wheels 
are fast stock removers on 
sintered carbides — quickly 
grind away or cut-off broken 
carbide inserts to provide 
new cutting edges—enable 
hundreds of extra hours of 
production to be obtained 
from broken tools before 
discarding or retipping be- 


comes necessary. 


Dnmediale. Delivery 


FELKER MANUFACTURING CO. 


121 BORDER AVE., TORRANCE, CALIF. 


-—mENUFACTURERS OF DIAMOND ABRASIVE WHEELS 
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PRODUCTION DATA SHEET 





ECONOMICAL LOT SIZES 


6c OW MANY PIECES shall there 

H be in a lot?” Commonly, the 
shop insists that only “large” lot 
sizes are economical. But, the “front 
office,” cognizant of the risks in- 
volved, and not subjected to the pain 
of difficult setups, is apt to request 
“small” lot sizes. 

To reduce controversy with facts 
and figures, formulas have been de- 
veloped to determine practical manu- 
facturing lot sizes. Ease of solution 
should encourage their use. Their 
application to individual problems 
will enable production engineers to 
state specifically the smallest prac- 
tical lot size. 


Apprehension concerning ac- 
curacy of specifications, tools, 
and methods demands physical 
tests on lots of smallest eco- 
nomical size. 


On the next page, a curve, based 
on Formula 1, is plotted according 
to indicated values, showing pieces 
required in one lot to give minimum 
cost per piece, and the number of 
pieces in practical lot size. 





DERIVATION OF FORMULAS 


. Yp= Total cost per piece ($). 


Yd = Total cost of one day’s requirements ($). 
Xm= Number of pieces in one lot to give a minimum cost per piece. 
Xp = Number of pieces in practical lot size (where the slope of the 
curve = —.05). 
Let M = Manufacturing cost per piece: Labor + Material + Overhead 
only. 
Let R= Interest + Depreciation + Insurance. For round figures, a 
value of .073 (7.3%) is assumed as a good approximation. 
Let N = Number of pieces required per day. 


Let S = Cost of Setup + Cost of Issuing Order + Loss of Profit During 
Setup. Tool Design and Too! Making may be considered in this 
item, 


ForMULA 1 Gives the total cost 
per piece for any number of pieces NS RMX RS 
per lot. Formula 2, though not bear- Yd=NM + — +——— + — 
ing directly on the problem, is part X 365x2 365x2 
of the derivation of the other form- NS .073MX 
ulas. Formula 3 gives the lot size Yd=NM+ — + = 

' eg x 730 730 
required for an absolute minimum 


wad : NS MX S 
cost per piece. Ya-=NM+ — + mre Saal 
Formula 4 is used to determine x 10,000 10,000 


practical lot size. In a majority of 

cases, it is the only formula requir- 

ing solution. Much reduction of the 10,000 10,000 

quantity indicated by this formula s MX 10.000NM +S 

results in a sharp rise in cost per E ~ y ee + 

piece. Increased quantity does not : tt 

lower cost per piece appreciably. The Differentiating Equation (1): 

results of Formulas 3 and 4 may be eee tad > M 

considered as the high and low limit " --¥2-—s«440,000 N 

of lot size. , ee 
Although cost per piece does not Equating to zero, and solving for Xm: 

rise prohibitively when the lot size — — 

, ; a ‘ Xm = 100 Y—. 

is beyond the high limit, there is no M 

advantage in increasing size. Of 

course, for bulky materials, the in- ¢ Me 5 

crease might result in great disad- . ae ig seh 

vantage. Xp? 10,000 100 

M 5 

THE SMALLEST economical lot size ai = H+ 

may be desirable for the following Xp? 10,000N = 100 


reasons: S 100 M + 50,000 N 


.073S 


MX 10,000 NM +S 


10.000 N 








Setting the derived Equation of (1) — to — .05, and solving for Xp: 


Xp? _—_ 1,000,000 N 


NS 
Xp = 100 Y————_ 


M + 500 N 


Lack of equipment making fre- 
quent setups necessary 


Demand for completed assem- 
blies prohibits long runs 











NOTE: This is the thirty-third of a series of Data Sheets to be published in THE TOOL ENGINEER. 
A handy three ring binder can be secured at any dime store to hold the sheets for quick reference. 
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ECONOMICAL LOT SIZES 





COST PER PIECE @ 


































































































bic | } 
\ pea 4s, MX __ , 1Q000N/7#4S WHEN S = 6/80 
—'P x *7Q000N "| 10,000N N= 20 
1=6.07 
Xp *FIS7 Xm = (425 

y Py 

. vA 
oO 200 #400 600 Goo 7000 7200 7400 7500 7800 2000 


X= NUMIBER OF PIECES IN EACH LOT 











@ Curve, based on Formula 1 from preceding page, is plotted according to indicated 
values. S equals cost of setup plus cost of issuing order plus loss of profit during 
setup. Tool design and tool making may be considered in this item. The curve shows 
that the number of pieces in a practical lot is 351, at the values indicated. This means 
that between practical lot size, and the lot size giving the absolute minimum cost per 
piece, there is a reduction of only .05 in unit cost. Minimum cost is indicated at lots 


of 1425. 














S MX 10,000NM + S 
pe — + + — 
X  10,000N 10,000 N 
S MX 
xX — Yp 
X 10,000 N 

61.80 .00 67.87 
5 12.35 .00 18.43 
10 6.18 .00 12.25 
25 2.47 .00 8.54 
50 1.23 00 7.30 
100 62 00 6.69 
200 31 Ol 6.39 
300 2 | Ol 6.29 
400 15 0| 6,23 
500 12 02 6.21 
1000 .06 .03 6.16 
1500 04 .05 6.16 
2000 .03 06 6.16 
S = $61.80 N =20 M = $6.07 





@ TasBuLaTION for the curve based on Formuia 1 gives costs for lot sizes shown. 
Through the use of the formulas on the preceding page, production engineers can 
show similar tabulations to determine practical lot size for any job. Costs of smaller 
lots than practical are readily available for evaluation in the light of marketing, or 
other risks which may be involved. At the same time, the manufacturing department 
need not ask for sizes sometimes described only as “large,” in an effort to amortize 
tooling or other investment. 


of 
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IDEAS KINKS + SHORT CUTS 













Ac ble Fly Cutter 






y and economically cut | 



















n cast iron frames, one | Re ~ 
irer of textile machines has | ; 
in adjustable fly cutter | ong ; 
, machine steel body ‘A’ 
being machined to fit the 
llet of a drilling machine . 
lots are machined in the { 
at the cutting blades “B 
iding fit Notches are mill 
dy to provide convenient 
' idle quate headless screws =2 HEADLESS 
ne steel plate ‘C” is fastened ~ St PRE | f 
ody with special fillistet | 
iis hine screws. © ad 
5 the cutter blades for | ae 
¥ ize hole, the fillister head ae LOTS §4 OEE 
‘a yosened releasing the 
&. ile ( from. the Ccutte j= £1 WD SCREW! ~~ 
iy , = LT 
a now be adjust Fe HEADS i a 
3 crews to the de 
is 






ted tne fillister head = 2 > 







1 e tightened forcing the plate 7 “SJ ] 
gv ns ne Cutter Dlades his 
t tl tt blad I} 
j them securely in position, and | 
; ADSUSTABL E 
a es a rigid fly cutter suitable = : AB. - 
re TER 


hining holes up to the capacity 













: length of the blades ( 
fl 0] may be used on steel ' 
Fg heet iron or any other mater ‘\ 
z changing the contour of the 
i g edges of the blades 
! | 


Strainer for Coolant Lines 













ERY SIMPLE and effective strain 





lant or hydraulic lines can 
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! X be made [rol i pipe union a | 
' trat i the mpanvil dt | 
rated in iC ¢ npa ( @ When you have an idea, short cut 
: ing at the lett kink, send it to THE TOOL ENGI 
} In place of the conventional glar NEER. You will receive five dollars for 
H : each of your ideas published. Send 
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\.SCREEN| in this coolant filter can be clean W. Grand Boulevard, Detroit 2, Mich. 
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WHATEVER YOU MAKE AND MEASURE 


STARRETT TOOLS have been leaned on pretty 

heavily from the very start of the production emer- 
gency. Despite the extreme demand for micrometers. 
vernier gages, dial indicators and other measuring 
tools of Starrett accuracy and dependability there has 
been no compromise with Starrett standards of preci- 
sion and workmanship, nor will there be, come what 


may. 


The Starrett name on a precision tool 
ae | carries greater significance than ever 
; 


in the minds and hands of America’s 





vast army of production. 


THE L.S. STARRETT CO. © ATHOL © MASSACHUSETTS ~ U.S.A. 


World's Greatest Toolmakers 


~~ STARRETT 


PRECISION TOOLS ¢ DIAL INDICATORS * GROUND FLAT STOCK 
HACKSAWS ¢ METAL CUTTING BANDSAWS ° STEEL TAPES 
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FIRE PROTECTION 
1 THE METAL-WORKING INDUSTRY 


ILLIAM H. EASTON 


TY RESEARCH INSTITUTE 





[ON AND FABRICATION in 

etal-working industry in- 

of a number of serious fire 

} including high-temperature 

| furnaces, explodable gases, 

ind welding torches that 

‘ wers of sparks, highly flam- 

lvents and finishes, and a 

combustible oils for lubri 

\ipering and cutting. 

K ng how to use these tools 

in important, but neglected 

metal-working. Accidents 

ne most expert. lo cite 

w items from records compil 

the National Fire Protection 

the following mishaps 

ponsible for fires costing lives 

property losses in the metal- 
g field last year: 





AVOIDABLE TROUCDLE WiTH FIRE 





1 welding torch fe 
iplugged opening of a benz 
Accidents must be expected wherever hazardous processes are carried on, particularly 
nl ' lad . . 
k exploded in plants where large numbers of new workers are employed. Sparks from welding 
stings were placed i frequently cause serious fires in the metal-working industry. 
ter itre intended for 
R soaked flo 
= @lecivade-coohna Outstanding among indus- 
e poure trial fire protection systems is 
t that in the plants of Kearney 
soline spi . . 
54 oy & Trecker Corporation. In 
4 orci - 
every department, a fire bri- 
tihl, , terial gade of six to eight specially 
trained workers is ready to 
nings should not have hap attack any fire that may 
t they did: and simila yccur 
l ney agla;, and simula! i Oce . 


be expected wherever 


rocesses are being carrit 


larly during the war whe! 


ined people are found it 








epartment It is, therefore 
Lua t to sateguard such places 
« ( specially effective system ol Since this syste! wa donte Her } y the svstem works 
tection. more than 0 fires have bi \ When a fire breaks out in any de 
pl Of an ellective systen in the compat s plant I I ment of the plant regular work 
‘tection in the metal-work- rigorously 1 ntained = fire n the spot immediately attack it 
: istry is that developed about tion measure ut every = fire ind fire extinguishers, as evers 
ears ago to cut losses in the large een extinguished so quickly that n in the plant has been trained in 
kee factory of the Kearney & none caused enough damage to wa the use of these devices 

Corporation rant a special report on the ect Often, the workers put the fire out 
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re 
STANDARD APPROVED HAND FIRE EXTINGUISHERS FOR USE IN THE METAL-WORKING INDUSTRY 
APPROVED FOR USE ON - 
Class A Fires* Class B Fires* Class Fire 
(wood, (inflammable (live tri. 
Type of To release Protection Required paper, cloth, liquids, oils, cal uip. 
Extinguisher Contents Discharge Against Freezing Recharge etc.) lacquers, etc.) m 
Seda Acid Water and Turn over Yes—never add Annually, and Yes N No 
chemicals anti-freeze chemicals after use cooling 
Foam Water and Turn over Yes—never add Annually, and Yes (cooling Ye 
chemicals anti-freeze chemicals after use and smoth smothering) No 
ering} 
Gas Car Plain water and Turn over Yes—anti-freeze After use Yes N No 
tridge CO. cartridge and bump chemicals may be (cooling) 
on ground added to water 
Loaded Water,chemicals, Turn, bump No—(may be exposed After use Yes Yes (action is not No 
Stream CO, cartridge on ground to —40° F.) (cooling understood} 
Vaporizing Specially pro- Hand pump for No—(may be exposed After use ° Yes Yes (n 
Liquid cessed carbon small sizes; to —50° F.) (smothering) ductor of 
tetrachloride valve for larger electricity 
Carbon Carbon dioxide Turn valve No After use ° Yes Yes (non-con 
Dioxide under pressure (smothering) ductor of 
electricity 
‘Approving bodies: Underwriters’ Laboratories, Factory Mutual Laboratories. 
**Not approved for fires of this class, but useful on surface fires where no strong air currents can dissipate vapors 
at once but, if not, the departmental industries can secure this same form torches in the vicinity of w 
fire brigade, consisting of from six to of cooperation. Complete informa- tected mbustible —_ materials 


eight specially trained workers, goes 
into action. One squad brings up 
more hand fire extinguishers, another 
squad rolls out a large extinguisher 
mounted on wheels, and a third squad 
stands ready with a fire hose. Direct- 
ed by a brigade leader, they usually 
get the before it 
large enough to operate the sprink- 
lers, thus keeping down water losses. 


fire out becomes 


In the meantime, a worker, charged 
with this particular duty, notifies the 
Safety Department, which is respon- 
sible for all phases of plant safety, 
and a squad of auxiliary police and a 

Safetyman”’ are to the 


of the fire 


sent scene 


TRAINED MAN ISSUES ORDERS 


he Safetyman is a trained _fire- 
ind on his arrival he 
ion. If 


he calls in other depart 


man 
the 


appraises 


situa required by cir- 


cumstance 
reinforce 


mental fire brigades as 


ments, summons the municipal fire 
the 


Extreme measures 


department and orders evacua- 
tion of the plant 
have never been necessary, so far, but 
all contingencies are provided for. 
rhis system is highly flexible and 
can be adapted to industries of any 
size and type. Careful organization 
and thorough training are, of course, 
essential for its success. Kearney & 
r'recker was assisted in this work by 


the local fire department, and other 


102 


tion on training and equipping indus 
trial fire brigades will be found in “A 
Manual for Industrial Fire Brigades, 
published by the National Fire Pro- 
tection Association, 60 Batterymarch 
Street, 


Besides being trained in fire fight- 


Boston, Massachusetts. 

ing, workers should be instructed in 

the measures that must be taken to 

Details will vary with 
the 

are applicable to most 


prevent fire 
conditions, but following rules 
metal-work 
ing industries. 

@1. Keep combustible materials, es 
pecially flammable liquids, away 


from all sources of heat, flame and 


sparks. 

@2. Maintain the highest order of 
cleanliness every where 

@3. Keep oil-soaked waste subject 


to spontaneous combustion i 
closed metal safety containers ut 


Remove 


metal chips soaked in such oils to 


til it can be disposed of 


safe locations. 
e4 


liquids 


Store and dispense flammabl 


from central 
where they will be under the su 
pervision of persons who unde 
stand how to handle them. 

@ 5. Eliminate low flash-point liquids 
wherever possible. 
@6. Equip heat-treating 
with automatic safety devices. 
@7. Never operate cutting or welding 


furnaces 


When necessary, 
ed with a fit 


place a man 
e extinguisher on g 





while the work is being don 
for 3 ites thereafter 
@8. Cover spills with a non 


bustible absorbent material 


proved for the purpose by the 
derwriters’ Laboratories 
@° Never Ke ll prohibited a 
@ | Never use equipment unle 
possible hazards and proper 
eration a fully understood 
he ace ing table lists 
rious type standard appr 


hand fire extinguishers, which are 
chief weap fighting small { 

Large wheeled extinguishers 
ing Capacitl t or 40 gal 
ire supplied in the soda-acid, 
and carbo xide types 

\t yresel dard approves 
tinguishers, which are made of 
during mate i ire obtainable 
by industrie vine high prior 
Others, however, may secure p 
tank and foam extinguishers 


ind appr nder Emergency 
ternative Specifications 


These I 1.8 


ri\ ri | sel ( | 
five ZOO ea 


extinguishers 
uring the war ¢ 


gency but, as they are made of 


critical materials, long life cannot 


expected of tl ind they shoul 


replaced by standard equipment 


soon 


as possibl CHE | 


wm 
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y Carat Does Extra Duty...in THIS Diamond Dresser! 




















METAL SHANK 
ATTACHED TO 
MATRIX 





DIAMOND 
IMPREGNATED 
MATRIX 





= precious carat does extra duty in the diamond-impregnated 
Carboloy Dresser! You use up to 90% of the diamond content. No un- 
essary waste! Each diamond stays on the job continuously throughout | WRITE FOR | 
mg period of useful life. They can’t come loose in Carboloy Dressers | CATALOG 
because they’re mounted in a special carbide matrix that has the unique | 


lity to hold even extremely small diamond particles securely 





Try Carboloy Dressers on your next job. You'll save at least 25% in 
sser cost, eliminate all remountings, and get uniform, dependable results. 
ite for folder DR-100. 

CARBOLOY COMPANY, INC. 
11145 E. 8 Mile Blvd., Detroit 32, Mich. 


Birmingham . Chicago . Cleveland . Detroit . Los Angeles . Newark 
Philadelphia + Pittsburgh + Seattle 


CEMENTED 
Another | CARBIDE 7 GENERAL 
USE FOR USE ON 


CARBIDES RESSERS GRINDING 


WHEELS 
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Far-reaching changes in almost every category of mass production were visualized by these Hartford production men whx 


tended the third in this series of PRODUCTION Round-Tables sponsored by the publisher of this magazine. From left to 1 
H. A. Stevens, Arthur A. Merry, C. F. Peterson (standing), Fred L. Woodcock, M. G. Dahl (standir and R. H. James 


NEW ENGLAND PRODUCTION ENGINEERS 
CONSIDER: POSTWAR PROBLEMS 
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PRODUCTION ROUND-TABLI 
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@1. What effect will labor rates 
1 the selection of equipment in 


plants after the war 


THE COST PER PIECE 





W VV 


METHODS FOR CHIP REMOVAL 


Hy (0) OLOM CON ME COLO UD EY DUST AD 

















p sal pr x What are New England production engi- o- g 
ng possible use MEEPS thinking about today's machines in ours Po 
ed mai relation to tomorrow's problems in metal- © RODUCTON \ 
working? In this Round-Table, six pro- Vw 3\ $e 

e ordered fi duction executives offer answers =e 





ato t "@% 
ad , t} MORE HORSEPOWER PER MACHINE 
completing e: \ 


ems they vist é @2. What suggestions in machine d 
Scala ' sign do you have for improving cl 
disposal on high speed operations 


HOW TO BOOST PRODUCTION 
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the osal problen 
@3. What ideas have you for standard- 
ization of machine tool parts to simpli- 
fy maintenance? 





The Bramson Publishing Company s 


PRODUCTION POLL 
of the Metal-Working Industry 


@® Staff editors of this publication believe the answers to th 


questions may cuide readers toward an enlightened outlook 


postwar mass production. Answers cathered from the field, fr 
the more than 20.000 readers of this magazine and at its PRODI 
PION Round Tables each month. will undoubtedly reflect 1 


thinking of the metal-working industry in the U.S. and Cana 
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1 thie i é f trouble 
ndard for screw 
| ts « machine tools € ex 
p ’ ble ot tocking 
ther et to be getting worse 
MAKE PARTS INTERCHANGEABLE 
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‘ the make woul 
i | in think of 
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make 1 i 
@4. When machine tool builders re- 


sume the use of pre-war finishes, do 


you want machines painted in two col- 


ors with work areas light-hued for 
safety? 
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COLOR AND LIGHTING RECOMMENDATIONS 
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QUESTION YES 

|. Do you envision greater precision in postwa 50 5 
manutacturing ? 

2. Where advisable, will you replace pre-war equip- 70 
ment with war-built or D P C equipment’? 

3. Are changes in machine tools indicated to fully LOO 
utilize improvements in cutting tools? 

!. Asa veneral rule. should machinery controls ) 
changed so as to provide greater motion 
omy on the part of operators? 

5. Do vou favor electroni controls? 95 

6. Are lubrication systems on machine tools toda } 9 
efficient, adequate and ac essible? 

7. Do vou see a trend toward a reduction in stoc! )4 6 


removal for finish, by such means as precisio 


forming. casting. forging. stretching et 
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er Manv a lent 
cause of 
eat muld be ‘ 
srs “erg MACHINE COST VERSUS SAVINGS 
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MACHINE TOOL REPLACEMENT POLICY 


@ 5. How do you determine when it Is 
economical to purchase new machine 
tcols? 


the most (Concluded on 134) 
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™™ MICHIGAN TOOL COMPANY — 
QU 7171 E. McNICHOLS ROAD ° DETROIT 12, U.S. A. 


JLY, 1944 






Part of the battery of ten Michigan 
861-4B fine pitch gear finishing 
machines. 


A leading producer of mechanical aircraft gun directors has found 
it possible to hold extremely close tolerances for tooth spacing, in- 
volute, and pitch diameter on fine pitch gears while using relatively 
unskilled labor for the finishing operations. 


The same machine types (Ten Michigans 861-4B) are used for finishing 
all the spur and helical gears in this mechanical gun director—the 
“4 inch to 4 inch diameter, 32 pitch and finer 
each assembly having some 750 gears. 


gears ranging from 


Moreover, burnishing—at first considered necessary on gears for such 
mechanisms—has been found unnecessary with the high finish pro- 
vided by the Michigan shaving machines. 


Automatic accuracy is built into the 
Michigan 861-4B and Michigan 
crossed axis cutters, 


a” 


— 





raped ip VOM 


In these days of peak war production, just wire Departmen: /) 
when you need gages in a hurry. We keep the most popular 
of standard Plug, Ring and Thread Gages in stock—read 


prompt shipment in emergencies, 


_ Gage 


Both stocked items and special gages carrying the PM trademark 
are made to top standards of precision, carefully finished and 
hardened, to retain their accuracy under severe use. Monthly 


stock list will be sent on request. 


PANE, * The PIPE MACHINERY COMPANY Cleveland, O. 
Vee! 
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@What is the post-war outlook for the machine tool industry? For the interest 
are of TOOL ENGINEER readers, who are buyers and users of machine tools, leaders 
ed in Ma: in the industry have been invited to present their views of this vital question 


“Be 7 tes Gadieon MACHINE TOOL 
BUILDERS 
ARE NOT DOOMED 


tual shipments of ma xP 





ed 18.6 per cent below 
M WPB statistics show R. F. ONSRUD 
a? ae ] PRESIDENT 
sie NSRUD MACHINE WORK 
ugh new orders shot upward 1 @ After a miraculous t I 
tions likewise increase U. S. Industry in preparat tor t 
inrerence tall bur greatest showdown wal! 
acklog fully 8.8 ps ever got into, the machine t 
ceived totaled ut dustrv now stands to | in! ite 
— gree DV virtue of its own product venty 
é‘ ed at $42.264. ge nee R. F. ONSRUD 
Apr ere $2.35] vears of normal work dot th 
46.3 pe cent < r the over two years now threat AT ‘Not only redesign .... but adopt 
t! Thus, the ! avalanche of vengeance to a out the metric system throughout.” 
new business to the tur of business many, pe! 
\ pril oritv of concerns [The answer is redesign to render 
e month, the klog The tempo of present d livi t immediate past obsolete. Not only 
rs for machine tools ha with its ever present and f re redesign to make machines more efh- 
867,000, an 1 S lems causes people to quick ent. or fit them for new materials, 
al ap the pee M total Of our unpreparedness and t of make them highly specialized for 
lia aes Pearl Harbor ind not knowing ss production, but adopt the met 
ter months of ntinuous dec they might even discrin inst ysterh throughout Throw out 
Jers started upward it the brains and brawn tl t o1 English system in its entirety. It 
en, the increas staved off defeat but it sand not only eventually simplify the 
ss orders in ] of lives by not sendir troops entire mechanical industry but will 
l ( Janua n barehanded tend to improve the standards of liv 
M 2U.3 Machin« oF designers low! > throughout the country. 
through the mechanical have Who would want anything but the 
: ‘ms _ ra hlazed a trail in establis} basi tric system in our currency medi- 
t rt =i eo . for all machinery, thereby setting the of exchange? Who would want 
“ +} " a oor ay standards for our mechanized civ tens of thousands of characters 
tion ad reat lization Machine tool d ers are 1 hie roglyphics of the Japanese al 
tter utilizatior f igain faced with a challe to not ibet ¢ \ great deal could be said 
ine t and productive onlv save their industry but to pre favor of the metric system. Now 
ld permit substantia serve and perpetuate a continuan the time to adopt it and leave 
| building and improvement in our living stand something for posterity besides war 
ards debts 


At that time, the machine tool indus 
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Milling Cutters 
Forming Tools 
End Mills 
Reamers 
Counterbore: 
Misc. Special- 


A sixty-page catalog will be sen: 
upon receipt of request on your 
letterhead . . 
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BATT MAKES STATEMENT 


ATTEMPT TO IMPRESS CONGRESS cies teak “aan wa Wael fila ag hath <a ¢: 
better than t Econom Administration throus my at all with the lathe that 
ry leaders some oft tl which such shipments are now t n buil ntl) They are not 
yblems involved in t Shipping capacity enters the tuatior t are not ball 
in addition to the di ing They | - not all of the 
LOOKING AHEAD WITH CAUTION 


here last month, \ modern attacl to them; they 
the industry | Mr. Batt explained head—just old 
see that Congress a The amount of goods we glad to 
picture Russia, for illustration, 1s I 
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embers of the industry most entirely by our capacity 
. ’ sa} . +} == lal a JUNK OR USE OLDER TOOLS? 
oving picture, which ma throug! he available ports 


ve seen. In any event sia; while they would like to | mit In t minds of engineers and op 
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been admitted! ivailable in the United St ddern machine tools that 

icture shows t iot able te get those tools to se older tools are going 
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machines, and figures 
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tor peace 
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(Concluded on page 113) 
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close tolerance finishes on the insic 
linings at anywhere near mass prc 
fes Was considered an impossibility until b, 
s called in. Now, 400 bearings an hour can b: 
feducing “breaking-in” periods and eliminating 
replacements. 

» Because of the unevenness of bearing lining 
™Mg engineers figured a maximum and minimum 
» ction and devised cutting blades to cover n 
') Babbit removal. Cutting at 60 feet per minute wit! 
fe foot return this vertical, 5-1: troke Laps 






face Broaching Machine produces a f 
wall thickne: t O01 tolerance | 
One of the fastest ycle time mach 
the market. It | 1 special automat 
tl that k jing and vy 
ea Each of y blades 1 
a maximum of each troke 
maximum stock t be removed, ar 
sO arranged that regardless of thick } 
of babbit the bear ig comes Out comr 
finished well with tolerance. It ope 
thus: 

1. Work is put place starting cyc 

2. Fixture mov to cutting positic i 

3. Machine mpletes cutting 

stroke. 
4. Fixture retur to out stop 
5. Main slide returns ready for neé 
cycle 
The finished work It’s the machine, the broach and } nsung design 
pleted stroke. neers who made this pertinent contribution fe prodt 


1 “oo [ ( MYaOUy 


MASSACHUSETTS 


BROACHES AND BROACHING MACHINES 
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Ilustration of art being 
milled is shown Bel Color 
indicates milled surfaces. The 
machine (tooled up by CIN- 
CINNATI engineers) is a 
5-48 Plain Tracer Controlled 
Hydromatic equipped with 
variable feed attachment; 
high headstock for increased 
vertical range; long quill and 
spindle for extended cross 
range; and inserted tooth 
gutter, 13” diameter by 3- 
1AG” wide 





CINCINNATI Plain Tracer Controlled Hy- 
dromatic. Also available in Duplex S$ 
Catalog M-1295 contains complete speci 


tions on both styles. 





TOOL ROOM AND MANUFACTURING 





LMOST any milling machine can mill straight 


horizontal or vertical plane, but it takes particul 


profile mill around a boss and get the corners that w 


conventional miller. The CINCINNATI Tracer Cont 
the illustration above does the job automatical 
weight surface of aircraft engine crankshafts, whil 
center bearing, like this: —— 


The equipment, engineered by CINCINNATI includ 
fixtures. 
operator to devote his entire attention to the product 
unloading the fixtures, working at on 
Automatic variable feed is also included, as ; 
trolled milling 


station whil 


1 necessar 


This method of milling introduces new possibilities i1 
tice. Our engineers will be glad to tell you about ¢ 
Controlled Hydromatics, and to apply the tracer control 
to your present and future requirements 


Automatic feed cycles (a feature of all Hyd: 





cross a suriace " 
type of machin 
tuld be mussed by a 
rolled Hydromati 
milling the count 


rofiling around 


two hand clam} 
ymatics permit u! 
ve job of loading « 
the other is cutt 


idjunct to tracer « 


onomical shop pr: 
INCINNATI Tra 
ed method of milli 
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MILLING MACHINES...SURFACE BROACHING MACHINES...CUTTER SHARPENING MACHINES 
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NEWS DIGEST 


a review of significant developments and new techniques 





mass production industries . . . 
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Wright Establishes Aircraft 
Engine Production Record 
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Pearl Harbor, 37,600 workers 
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f Wright Cye ne ind 
A uircrait engine ytaled 
1 ( (i } S¢ ver or 93 times 
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eville (ran ( ilee and Bo it 
lroelectri ylants 
This production includes installation 
! nd spare built in Wright's 
iterson al Cincinnati plants, and tl 
9’s of 1,200 horsepower built 
ider license by the Studebaker Cor 
rat f e in bombers, and the 
{ ) f 400 housepower built 
ens¢ Continental Motor 
tanks and gun carrier 
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ind general manager otf 
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Dauntle ind Lockheed Hudson 
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NEW INDUSTRIAL ERA 
WILL OBSOLETE OLD METHODS 


N segment f American industry deserves 
more credit than cutting tool manufacturers 
for the victory we have achieved on the pro- 
duction front. Likewise, future trends in mass 
production metal working are contingent on 
wartime and postwar developments in cutting 
tool design and materials. Here is another in 
The Tool Engineer magazine series on the post 
war outlook from the viewpoint of prominent 
cutting tool producers 


a 


K. R. BEARDSLEE 


VICE PRESIDENT 
CARBOLOY COMPANY, INC 


\ TITH his bare hands a man can 
dig just so much earth in a 
given time. Give him a spade and 
he multiplies his digging ability. 
Give him a bull-dozer and he can do 
in a few days what might otherwise 
have taken a life time to accomplish. 
Marvelous as our pre-war indus 
trial accomplishments were, we 
learned from the necessities of war 
that we had but barely scratched 
We are today on the 
threshold of a new industrial era in 
which the ability of man to produce 
for a higher standard of living will 
obsolete everything that went before. 
Electronics, plastics, carbides are 
neither toys nor expedients. They 
are the heralds of a higher standard 
of living which will arise from an in- 
dustrial revolution which is already 
with us. 


the surface 


Just as an example, newer forms 





* ...0n the threshold of 


a new industrial era... 


of cutting tools already have proven 
their ability to double and triple the 
output of men and machines, lower 
ing costs while increasing the earn 
ing power of both labor and capital 
Consumer industries have yet to en 
joy the full benefit of this. 

And that is only the beginning 
Through the advent of new and hard 
er metals—the metallurgist, the de 
sign engineer—even the machine 
tool producer—has acquired a wider 
horizon as to his own potential con 
tributions to a better and revitalized 
postwar industrial world. 
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‘or Tool Room Bosses Who See Red 


et BLUE FLASH Tool and Cutter Wheels 
p lighten your load and pick up the time 
rs with their 
Cooler cutting... Bay State’s H9 vitrified 
bond is so tenacious that less is needed to 
hold the abrasive grains...a feature that 
helps wheels cut better... last longer. 
Cleaner and faster cutting... Blue Flash 
wheels have special abrasives designed for 
various tool room grinding purposes. The 
most generally used is Bay State’s “AAA” 
resulting in a pure white product. For pro- 
duction and duplicate parts grinding, both 
A6 and AA2 abrasives give outstanding 
performance — these products are blue in 
color. 
Bay State makes a complete line of tool 
oom grinding wheels for every purpose... 


‘STATE 














for cemented carbides, for tool salvage, notch- 
ing, fine finishing, small surface grinding, and 
general cutting-off. 

Where extra coolness and fast cutting is 
vital, Bay State’s KOOLPORE wheels, with 
their very open porosity, are getting the call 
in many shops 

Bay State offers the broadest line, the most 
practical features; fractional grades... con- 
trolled porosity; the finest honing and finish- 
ing stones made; expert engineering assist- 
ance to help you get the most from grinding 
— “fit the grit to the grind”. 

Write for additional details and tables on 
Blue Flash Tool and Cutter Wheels. Ask for 
bulletin F. 


BAY STATE ABRASIVE PRODUCTS 
WESTBORO, MASS. 


co. 


Qa 5 
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BLUE JZ FLASH GRINDING WHEELS 27252 
and COOGLZ 
» <> 
>) GRINDING WHEELS if HONING AND SUPERFINISHING STONES € PORTABLE SNAGGING 
4 


NTED WHEELS AND POINTS CUT-OFF WHEELS 


LY, 1944 








WHEELS 


tT 
AND CYLINDERS { ) 


117 








's Notebook 


“* 


re sire sngth 


” d.mo 
re a jut most 


younts . 
agree 


talked to * 


hreade “dl 


nge r th 
ave its k 


The lo 
a may h 


fellows Fve 


ide 
of the 


that its 
eo that 


4 Ww ith 


« 1 
pest to desig" 
yes 


parts 
e diamete ‘ 
Tt os the 
Th +c serves to str¢ € os 
fe ag, 1t a 
ale threae: ; 
. female anes 
Ye ily encounters bei 
| a Ane 
par? a holds t@P bre oe 
" Loo 
When : 
is specified: 
counter 


j the re 


et 
reduc 


ves th es the trou 


sil 


possibilities 


exce> ssive 


« vommen 


“Woody Spencer's Notebook” is our way of 
trying to pass along ideas and tips we've 
accumulated through the years we've been 
making fine taps. Tapping success, however, 
depends on so many variables that the sug- 
gestions we make may not work in every 
case. We've seen them work enough times 
though to make us think tapping men may 
find them worth while. 


Almost every tapping operation presents in- 
dividual problems so we cannot suggest too 
strongly that you send us complete details 
of any tapping problem (material, diam- 
eter, depth, etc., ete.) our engineers will be 
glad to make specific recommendations 
covering your specific problem. 


* Note: Woody Spencer's Tapping Tips will ap- 
pear here as regularly as “Woody” gets time to 
write them up. Watch for them. 


(Continued from page 


“We'll make mistakes,” 


Gear Manufacturers Hold 28+h 
Annual Meeting; Elect Officers 


rd itten< 


sned 


Mr. Tripp 


Mr. Christensen Mr. Schmitter 


President: Louis Botsai, Mariag 
er, Gearing Division, Nuttall Works 
Westinghouse Electric & Manufa 
turing Company 


Vice President: Paul W. Christenser 
President and - Seesad Manager 
Cincinnati Gear Company 


Treasurer: Raymond B. Tripp 
President, The Ohio Forge & Mas 
Corporation 

Recipient of the Edward P. ¢ 
\ward, presented annually by the 
sociation in recognition of disting 
d Service to the industry, was W 
P. Schmitter Chief Engineer, 
F; Corporation ~hmitter 
nl Duty ears, The Tool I 
neer, January, 1944) is a past-p 

sociatiolr ind 1 well 
utions 
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New Association directors named 
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In the field of internal shaping alone, Cincinnati 
Shapers are used on a long list of “hard to get at 
jobs’ —from cutting internal key ways to cutting 
symmetrical and non-symmetrical holes. 


We show a Cincinnati Shaper shaping internal key 

ways in a blind hole—a “hard to get at job.” Re- 
member, a Cincinnati Shaper, the 
tool of many uses, will always be 
busy in your shop. 


Write for Catalog N-2, describing 


these powerful accurate Shapers. 





THE CINCINNATI SHAPER CO. 


CINCINNATI QGHIO U.S.A. 
SHAPERS - SHEARS - BRAKES 











KEEP SPINDLES TURNING 


On multi-operation drill-press jobs, W1izarp Quick-Change Chuck and Collet 


Outfits keep spindles turning. Tools can be changed without stopping 


slowing the spindle. To insert a tool, the operator merely pushes the collet 





into the revolving chuck, and the positive automatic latch instantly locks 
the tool i place lo release a tool, the operator puts slight pressure 
the thumb and forefinger on the knurled collar 
of the chuck; the collet, released instantly, drops 
into the operator's hand. This means continuous 
action on multi-operation jobs. Wuzarp Chucks 
+ hold tools rigid and centered, an exclusive M¢ 
é CROSKY feature And with the protection giver 
5 by Wizarp Friction-Drive Tapping Collets, the 
F operator can bottom-tay safely at drilling speed 
4 
: ‘ 
$ 
: ' For full information write to McCrosky, Meadville, 
Sd Pa., for Bulletin 16-D or the McCrosky Quick-Change 
Chuck Manual. 
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WPB Restrictions on Gages are 
Relaxed; Deliveries on Order 


order, 


In an amended 


Mass Production Methods 
Applied to Landing Barges 
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Purchasing the assets 


City lank a Boiler mpatr 
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1 eres a CLE VELAND for 
AUTOMATIC 


Low Cost Machining on 
-- 18° Bar Stock 
q Vr to 22 0.0. 





Cleveland makes 

the only complete 

line of full automatic ma- 

chines with bar stock capacities 

from 9/j6’’ to 10”. . . Also high- 

pressure hydraulic die-casting machines for magnesium, aluminum, bronze, brass 
or zinc. Write for Cleveland bulletins on automatic or die-casting equipment. 


Remember—CLEVELANDS CUT COSTS 
THE CLEVELAND AUTOMATIC MACHINE COMPANY 
Sz CLEVELAND 3, OHIO “ye 


SALES OFFICES 


ie iler Velel(.jrmr le). Civic Opera Bldg. DETROIT(2): 540 New Center Bldg. CINCINNATI (2): 1315 American Bldg. | 


NEWARK (4):.902 American Insurance Bldg. HARTFORD (1): 529 Capitol Netional Bank Bidg. ‘ 
s | ,\ i \ 














now represented 


by 
The Motch and Merryweather Machinery Co. 


throughout 


CLEVELAND ° DETROIT * CINCINNATI 























CAM FEED UNIT 


No. 1 Size—'2" capacity in cast iron 


No, 2 Size—7’e" capacity in cast iron 


designed for multiple 
directional drilling, 
reaming, boring or 
tapping (high production) 
at one stationary 
clamping of work 
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The AVEY Cam Feed Unit (Avey 
Automatic Method No. 2) — high 
production at low labor cost — 
The enabling of semi-skilled oper- 
ators to deliver High Quality 
Production: Speedily, Accurately, 
Efficiently, and with a minimum of 


supervision. 














Few Excess Abrasive Item 
Visualized by Producers 


Prominent representatives 
Complete . 
MATERIALS 


Industry Leader Clarifies 
Postwar Rubber Outlook 





Thanks to synthetic rubber, 
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gine column set 


upto have ends 


milled at the 


age DETAILS OF JOB 


1—Load piece No. 1 in “A” fixture on layout floor. 
2—Load fixture and piece on floor plate. Rough 
and finish mill ends. 

Load second piece in “B”’ fixture on layout floor. 
3—Reset No. 1 piece at 90° for milling surface 
for valve slides. Set No. 2 piece in “B”’ fixture ‘or 
milling surface tor valve slides. 

4—Remove “A” fixture to layout floor and unload. 
Turn “B” fixture 90° and rough and finish mill 
both ends. 

Load a third piece into “A”’ fixture while milling 
IS ZOINZ on. 

5—Remove “B”’ fixture and replace with “A”’ fix- 
ture and repeat all operations until lot is com- 
pleted. 


(Top, above) Engine column and valve slid 





with ends ready for milling cut 


(Above) Arrangement of column for millin 


valve slide. Each column is mounted on a sep 





arate plate fixture and is milled individual 
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WHAT'S DOING IN THE WORLD OF MASS MANUFACTURING 





Above: Production time on “constant 

velocity” universal joints has been cut 

75 per cent at Bendix Aviation Cor 

poration. This special milling ma- 

chine cuts the exact curve required for 

ball-bearing races inside the joint yoke« 
forging. 


Left: Capable of cutting six 10’ steel 

bars a minute, this new giant Buffalo 

billet shear has speeded production of 

forged steel parts at the Melvindale, 

Michigan, plant of Timken-Detroit 
Axle Company. 


Below: Tank landing barges are built 

upside down in fabrication jigs on this 

assembly line at the Warren City 

Manufacturing Company. The Diesel- 

powered barges are 50’ long, 14’ wide, 
and weigh 25 tons. 
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S /EFFIELD 








DIAL INDICATOR 
SNAP GAGE 


FOR INSPECTION AND 
CLASSIFICATION 








Gage may be used with dial either 
at the bottom or the top, whichever 
is more convenient. 





2 Dial is adjustable radially and can 
be swung through 360° to facilitate 
reading. 


3 Scale has a range of .005”—each 
graduation .0001”. 


4 Movable anvil is spring urged for con- 
stant gaging pressure, but spring has 
no effect on indicator. Special spring 
pressures available, 


5 Movable anvil bearing is long enough 
to preserve alignment with the fixed 
anvil. 





6 Fixed anvil is adjustable to a maxi- 
mum of one inch. 


7 Adjustable backstop has a cylindrical 
face for accurate line contact. 


| 

) 8 Comfortable handle with plastic grip 

to insulate gage from heat of in- 
spector’s hand. 











Work may be gaged to the accuracy of a 


one “tenth” indicator without removing it 


from the machine 








1944 











> 4 
THE SHEFFIELD CORPORATION 
cylon 4 Ohio, UA, 


MACHINE TOOLS © GAGES © MEASURING INSTRUMENTS © CONTRACT SERVICES 
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Give WAV GS 


TO PRODUCTION! 








eMagip 0 


Revolving Air Cylinders 


“AIRGRIP” Revolving Air Cyl- 
inders, on double ball bearings 
permit speeds formerly impos- 
sible. Minimum maintenance. 
Today's top speed and peak 
efficiency requirements in air 
chucks demand superior air 
cylinder performance and ser- 
vice. Under average conditions, 
the cylinder will run for years 
without attention. No manual 
adjustment of packings. Wear 
automatically taken up by air 
pressure within the cylinder. 


—_ ——or 







. AIRGRIP 


> w AG “en o~ ~" parce n optimistic seve 
WS cebuluste fered) D me we 
Chucks 


Boost output records, slash costs. “Airgrip” 
Chucks double gripping power, externally 
or internally. Work held tight, even if air 
supply is cut off completely. “Airgrip” 2- 
and 3-jaw Universal Chucks permit heavier 
cuts and coarser feeds. 





INDUSTRIAL BUSINESS NOTES 


News of Industry Expansions 
Services, and Activities 


Finishing School 


‘ee SPS ‘ 
Ss repo supercharged 


Hydraulic Pressure Pump 


3000 Ib.-Pressure Pump, driven by a ‘2h. p. - ‘ 
. . viotor ity JTTICé 
motor! Double-Pressure Production; consists of 
a low-pressure section which supercharges a 


high-pressure section. Builds up pressure fast, 





with minimum pulsation. 


Write us for Bulletin, and consult Anker-Holth Bond Re 
Engineers on pneumatic or hydraulic applications. ' 


Anker-Holth Mfg. Co. 


2733 Connors Street Port Huron, Michigan 
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Tool room precision finishes with a production grinder— 
surfaces ground to such close tolerances that you ‘can 
measure them in micro inches—that’s what the DoALL offers. 


You'll like its quiet, vibrationless performance, its ease of 
operation. Designed so operator can sit and watch the work 
at close range without eyestrain or physical discomfort. 


, 


And —here’s the interesting, modern auxiliary equipment 
available for use with the DoALL: 


MAGNETIC CHUCK. Holds work firmly in place with variable amount 


of magnetic force. 


SELECTRON. Controls chuck power, demagnetizes chuck, rectifies 
current, etc. 


COOLANT UNIT. Steady flow of 1 to 30 gallons per minute. 
| DUST COLLECTOR. Keeps work and table free from dust. 


GRINDING WHEELS. Perfectly balanced. Various abrasives and 
grains. Sizes 7 and 10" diameters. 





It will Pay you to Investigate the DoALL now. 















: Send for Illustrated Literature. : 
ot, . - =... -+ z ¥ ‘ 32 nf 
ASMA RIA ITE INST a Fk el poe A IE 
| Contour Sawing Band Filer Super ing Wheel Colloidal Dust Band laspection Laboratory POWDER METALLURGY 
: . P ' Surface Grinders ae Cutting Oils Collectors Variable Speed GAG 
i Y (We and Pulleys _— 
id = 
4 Magnet Chuck} 
{ od | 





CONTINENTAL MACHINES, INC. 
_1304 oo adccacts sm Avenue * Minneapolis 4, Minn. 








* 
~ 


/ COMPLETELY >) 
\DRESSUR-FORMD/ 
Ree irs 


This Cap Screw design lights your way to attain great rigidity 


‘ : , ini . 2 : Appointm 
of grip, while attaining flush surfaces of machine parts and as- 


semblies. Sets up flush and true when seated in countersunk hole. 
It’s * pressur-formd”’ by Allen processes from end to end so the 
steel-fibres are continuous and uncut under the head, to accent- 


uate strength of the socket. 


Phreads alsoare pressus Obtainab s 
formd, which makes ; ALLEN Line f 
the a l fibres of the 
steel conform to the 
contours of the thread 
profile, with greater r¢ 
sistance to Stripping 
Ihread tolerances are 
held to a high Class 3 
fit, fora high degree of 
frictional holding- 


power under vibration 


THE ALLEN MANUFACTURING COMPANY 


HARTFORD, *& ALLEN te CONNECTICUT, U.S.A. 
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LOGAN HYDRAULIC PRESS... 
another example of Gerotor’s 
service to the industrial field. 
Behind Gerotor is a council of 
skilled engineers available to 
help you solve war production 
problems — or to assist you in 
post war planning. 


May we serve you, too? 


GEROTOR DIVISION 
May Oil Burner Corporation 
Baltimore-1, Maryland 
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No Job Too Big-No Job Too Small 
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Labor Management 
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ON CHUCKING MACHINE WORK | 
\ 









This new booklet 
brings you important 
details on 25 examples 
of chucking work 
covering a wide range 
in which unusual 
time and money sav- 


ings have been made. 


\ Your personal copy 
\ willbe sent ifrequested 
\\ on your company let- 
\\\\\ terhead. 
\\\ \ 


\\\' 


\\\\\ 
\\ 
\\\\ 


“f 170 EAST 1315' STREET « fr how OHIO | 
“ME GRIDLEY 4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS + SINGLE SPINDLE AUTOMATICS + AUTOMATIC THREADING DIES 
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MOTOR MEMOS 


Completed schedules and impending 
cutbacks arouse anxiety about re- 
WPB OK of the Packard 
parts program brightens outlook 
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HOW LONG FOR RECONVERSION? 
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2nd 
OPERATION 





SLIDE No. 2 
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OPERATION 








FIXTURE NO. 1 


FIXTURE NO. 2 





FEWER MACHINES 


FEWER MEN 


IMPROVED PRODUCT 


MUCH LOWER COST 





Y, 1944 


The schematic drawing above shows a set-up designed and built by Detroit 
Broach Company for broaching several surfaces on adjustable open-end 
wrenches. These operations are performed on a double slide surface broach- 
ing machine using hydraulically operated fixtures. Only one man is required 
to maintain a production rate three times as great as that formerly main- 
tained using several men and several machines. In addition to increasing the 
speed of production, two surfaces are machined by the broaching method 
which were not touched by the former method. This set-up is arranged for 
broaching several sizes of wrenches. 


There are operations in nearly every shop where the speed, accuracy and 
good finish provided by broaching can increase output and improve effi- 
ciency. Call in a Detroit Broach engineer. He will give you complete produc- 
tion and cost data on changing to broaching without obligation on your part. 


20201 SHERWOOD AVENUE . 
9308 SANTA MONICA BLVD. 


_- DETROIT, 
BEVERLY HILLS, CALIFORNIA 


MICHIGAN 

















TOOL STEEL ELECTRODES 


save vital tool steel for Victory 


TOOL STEEL ELECTRODES 


save time in Reconversion 


to Postwar Products! 


IGHT NOW we are all devoting 100°% of our time to 

the winning of the war, and the Welding Equip 
ment & Supply Company’s Eureka Tool Steel Elec- 
trodes are doing their part by saving tons of vital tool 
steel, and countless man-hours. This savings is accom 
plished in the many industries where Eureka Tool Steel 
Electrodes are being used in the repair and maintenancé 
of Tool and Die sections and the composite construction 


of new dies by welding. 


When peace again prevails, Eureka Electrodes will 
play an equally important part in industry by helping 
to speed up the reconversion for postwar manufacturing 
by saving valuable time in the composite fabrication 


of new dies. 


Illustrations at left show fabrication dies with Eureka 
Tool Steel Electrode deposits used as cutting edges. 


If you are making postwar plans now, we 
% invite you to write us for complete * 
information on Eureka Electrodes today. 


DISTRIBUTORS IN THE PRINCIPAL CITIES OF THE UNITED STATES AND CANADA 








WELDING 
223 LEIB STREET 


EQUIPMENT & SUPPLY 


co. 


. DETROIT, MICHIGAN 





IT TELLS ALL! 


For complete information 
on how to use Suttonite 


No. 1 and a newly developed 
No. 2, in your plant for the 
reclamation of high speed 
steel cutting tools, write for 


this folder today. 
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6 DAYS DELIVERY, 


THREAD MILLING 
CUTTERS (HOBS) | 
EXPANSION- AND RADI. 
AL RELIEVED FORM ' 
CUTTERS, | 
Regular or interrupted | 
tooth form | 


CIRCULAR THREAD 
CHASERS 


pPLYSSEEEEEEH HH EHD?S 


yy VWVVVVAAVAAY 
WN} ih 





eeae 


: 


INVOLUTE SPUR GEAR 
CUTTERS 


142°; 20° & 25° P.A. 








Send Blueprints and Specificatio | 
U. $. MACHINE TOOL MFG. COR | 
Clinton, Indiana Phone 
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usands of war plants today, large numbers of unskilled and semi- 
| workers operate L & S Duomatic Lathes with amazing efficiency 


Au iatie controls, shifting responsibility from worker to machine, 
permit production in greater volume—with improved quality—at lower 


Such performance a few years back could have been accomplished 
by operators of the highest skill. 


If r shop is equipped with old or worn lathes, and particularly if the 
»wer shortage requires hiring of unskilled personnel, learn how L&S 
Duomaties can help you maintain full production schedules. As the 


e implies, the 3-A Duematic has dual carriages and cross-slides, front 


ind rear, operating singly or together on the same or on different cycles. 
{utomatic controls permit exact duplication of sizes and accurate han- 


x of large or small quantities of work. For complete information, 
for literature or call on Lodge and Shipley Engineers. 


PREPARE FOR THE COMING BATTLE OF MARKETS! 


@ Make your plans now for “the 
back” to peacetime produc- 
dim to hit full stride with 

east delay. Thus, when purchasing 

new lathe needed for wartime 
itput, consider also how well 
lapted it is for future use. Here 

L& S “engineering foresight™ can 
f practical help by its proved 

acity to build lathes adaptable 
tried service through the years 

This engineering foresight—result 
years specialized lathe exper- 

makes your wartime Duo- 


cratic equally efficient for peace- 


' 


ENGINE 
AUTOMATIC 
TOOL ROOM 


Oil COUNTRY y 
LATHES | 


ws 
THE LIODGE & LJ HIPLEY MACHINE. TOOL COA 
CINGINNAT! 25. OHIO. USA. | & [1 

IATHE 1) 


e use 
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When T-) Air or Hydraulic Cylinders 
“take over’’ a job of power movement...ex- 
perienced shop men know these Cylinders 
will deliver top efficiency in every stroke! 

Whether it’s a mechanical movement 
requiring pressure to clamp... press...raise 
...or shift—T-J Cylinders do the job right! 
Designed for compactness, these Cylin- 


ders are accurately machined for correct 






FOR TOUGH JOBS SPECIFY (T-J) _ 
TOMKINS-JOHNSOI 


RIVITORS...AIR AND HYDRAULIC CYLINDERS...CUTTERS...CLINCHORS — 


i\\\ \ WY 
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NVR 
sit PP) 
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if 


f 


Lif This, f 
(URES 


Pa 


FOR POWER MOVEMENT 
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n\\\ (inn) »))) 
WN \ 


“f Me , 





IN ANY DIRECTION 


mounting and highly efficient perform- 
ance. Cylinder bores are honed to ac- 
curate concentricity, then hard chrome 
plated. Available in many standard sizes 
and styles...both cushioned and non- 
cushioned types. T-J engineering and 
skilled workmanship assure utmost de- 
pendability. Send for latest catalogs. The 
Tomkins-Johnson Co., Jackson, Mich. 
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Flexible hydraulic feed speeds 
the cutting of this large I-beam. 


a 





Hydraulic operation insures fast 
eccurate catting of heavy bars. 


RACINE OIL HYDRAULIC PUMPS AND VALVES 


2) 
KNacine 


“Variable Volume 


Balanced Piston” Valves provi 
hydraulic circuits in a wide variety of applications 
G.P.M 


sizes to |! 


capacities of 12-20 and 30 
50 to 1000 Ibs. Valves in al 
Catalog P-10-C today 


kk special advantages tor 








with RACINE hydraulic HEAVY DUTY METAL saws 


The Racine Heavy Duty Production Saw has a progressive com- 
bination “Positive” and “Flexible” hydraulic feed. The “Positive” 
teed predetermines cutting time. Each cut, even though it be made 
in tough alloys or tool steels, is mad exactly the same length 


or time. 
The “Flexible” feed permits blade t ut faster when resistance 1s 
: ned in round bars, tubing, through 


] 


reduced Faste r cutting 1S attal 
the thin section of structurals and other shapes, by the use of this 


feed. This progressive combination “Positive” and “Flexible” feed 
is exclusive with Racine 
Racine’s complete saw line includes a wide range of tachines. 


Models are available to meet the varied requirements of all metal 


working industries. Capacities from 6” x 6” to 20” x 20” 
Write for complete catalog and time study of your work. Address 


Dept. TE-S, 






Hydraulic Pumps and 
Pum 
Operating pressures 


”. Write for 








IN G A HEA D 








type ““T.C’’ 
is a rotating Die Head 
built to be used on any 


machine where the 
Die Head is revolved. 


type “/T-G“ 
is a non-rotating Die 
Head built to be used 
on machines where 
the Die Head does 
not revolve. 





URCHEY. 








O F 





ANUFACTURED of Special Alloy Stee! 
hardened and ground throughout | 
these Die Heads (Model “‘T”’ series) are 
expressly made to cut accurate threads on 
long production runs. They are designed 
to use Tangent Chasers—giving long chaser 
life; permanent throat; uniformity of fin- | 
ished work throughout the entire life of 
chasers and interchangeability of chasers 
Se nd f 7 lite Yalure 

Also ask for literature on Collapsi- 

ble Machine Tap; Self Opening Die 

Heads; Thread Milling Machines; 


Tapping Machines and Roller Pipe 
Cutting-off Machines. 


MURCHEY MACHINE & TOOL CO. 


Department T 
DETROIT 26, MICHIGAN 
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. reported that: 


world’s most powerful elec- 
or has recently been com- 
Developing 7,000  horse- 
only 25 r.p.m., it is said to 
ble of lifting an entire four 
strover at the rate of 200 
minute. 


CONE for tom 


w resin dip for small metal 
feels like rubber, protects the 
trips easily by hand and may 


ised 


CONE for tome 
ew invention consists of a 
that hangs over a bed and is a 
- of radiant energy. Properly 
ted to the sleeper’s metabolism 
length of slumber, it is expected 
ve him the equivalent of a full 
night’s sleep in as little as two hours. 
with GO N E for 


tomorrow 


The rare metal, indium, is being 
ised as a tarnish-proof plating for 
gold and silver and is being used as 
an alloy in bearing metal and solder. 

h CONE 


for tomorrow 


4 new chemical does most of the 
work of the dangerous hydrofluoric 
d without danger to the human 

i in 


vith CONE for tomorr 
The new plastic-coated fabrics 
will be water-proof and abrasion- 
resistant and may be flexed for a 
long time before cracking. They 
will be useful materials for baby 
carriages, auto tops, furniture, bus 
ts, shoe tips, raincoats, luggage, 

wer curtains and handbags. 
eady with CONE for 


tomorro 


Even the high-pressure cylinders 


ed to hold compressed gases are 
v being made by stamping and 
wing. 


CONE for tomorrow 


eady with 


\ colored surface .0001 inch thick, 
pled to the surfaces of gages does 

affect their accuracy, but warns 
wear by a change in color. 





A national producer’s council 
hopes to reduce the cost of home 
building by 20% by promoting more 
modern building codes and labor 
regulations. 


The by-products of sawdust have 
become so valuable that some saw- 
mills are using coal for fuel. 


et ready w CONTI 


A prominent scientist states that 
it may take twenty years to utilize 
fully the scientific discoveries made 
since Pearl Harbor. 

get ready wita CONE fo 

A synthetic shellac made from 
corn is expected to permanently re- 
place the natural product which is 
made from the secretions of an in- 
sect found in India. 
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A large manufacturer of farm 
machinery proposes to enter the 
peace-time farm market with a line 
of refrigerators and cold storage 


lockers. 


INI " 


A new low-temperature grease 
permits aerial cameras to operate at 
temperatures as low as 100 degrees 
below zero. 


CaUNE tomorrow 


A French automobile manufac- 
turer expects to make a small, eco- 
nomical car for the American post- 
war market. 


ywith CONE for tomorrow 

A maker of paper parachutes, for 
dropping supplies to troops, expects 
to continue their manufacture after 
the war for use in the air delivery of 
mail and light-weight express. 


ady CONE for tomorrow 

The world’s shortest firing range, 
only twenty-two feet long, dupli- 
cates the air pressure and tempera- 
ture of the stratosphere. 














































GLENCO 


FLOATING TOOLHOLDER 


Corrects Machine Tool Misalignment By 
Producing TRUE and ACCURATE Holes 


ree" ek Oe 


i = Fite ee eS 











aut ADJUSTABLE 
Also Manufacturers of eurvensaroee 
REAMERS ASSEMBLIES 


COUNTERBORERS QUICK CHANGE CHUCKS 
LIVE CENTERS EXTENSION SOCKETS 


SLEEVES SPACING COLLARS 
FLOATING TAP CHUCKS ARBORS 
HOLDERS DRILL CHUCKS END MILLS 
SPOTFACERS ADJUSTABLE WOODRUFF CUTTERS 
COUNTERSINKS ADAPTERS CORE DRILLS 
DETROIT MICHIGAN 
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GET Super PERFORMAN 


WITH THE Ne 
are 


BETTER GRIP 
LONGER LIFE 
LOWER TOOL COST 





@ Try this new Sutton Super Feeder on your 


matic screw machines. Round, square or hex st 
held by multiple steel springs ‘ompression 
in tension as in ordinary feeders 


around stock 


gripping pres 


is exerted all iform grip is sprea 


over large area-less stock marring—less wear 
feeder; a few hammer taps restore spring te: 
and compensates for possible wear, giving | 


life, lower tool cost 


COSTS NO MORE THAN ORDINARY FEEDER 


SUTTON TOOL COMPANY 


2895 W. Grand Blvd., Detroit 2, Michiga: 
Send for Bulletin No. 11. 


SUTTON 


See Our Representative 


COLLETS 
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15 Operations Com- 
pleted in Record 
ail Time. Gross Pro- 
Be duction Rate — 
400 Per Hour or 9 


Seconds Per Piece. 


F PERFECT THREADS FROM FACE 
— 1.6-20NS-2LH 


2 w= 
ol - Ge Ge 


Scripto Mfg. Co. — producers of world famous, high quality mechanical 
INDEPENDENTLY OPERATED pencils for consumers and industrial users — has established a noteworthy 


CROSS-SLIDES PERMITTED record in production expediting with two Greenlee 6-Spindle Screw Ma- 


PRGENT TOCLING SET-UP chines. Their net machine output of brass boosters, a shell fuse part, set a 


Photos above show tooling set- fast production pace over a 2% year period. Here is typical production data 


up used to produce booster characteristic of Scripto’s efficient methods of operation which has won them 


the Army-Navy ‘I Award: 


bodies. Cross-slides are in- 
Jependently operated by sep- 


Scheduled Net Production 
arate cams — make possible Month Operating Hours Efficiency 
efficient tooling set-ups. APPil..cccccssccoseccs . + 096.. ied neces warenees 000 FO. O58 

J ea er ce ‘ a eee i he 
September. ..s0sseccee PG wiewve nme eana ies eens ere. 


Sequence of Operations ; ’ 

NOTE: All time losses for tool adjustments, breakage, mechanical failures, etc. 
Drill large diameter. Rough form are included. Due to high rate of production, approximately 10% of down- 
two small diameters —turn large 


time is required for stocking 
outside diameter. 


a a oY For this kind of performance, credit is also due Scripto operators. With no 


Face and chamfer end of piece. multiple-spindle experience and with as little as 3 months’ training on single- 
Rough bore eccentric hole. Shave spindle machines, they quickly acquired the skill to maintain the Greenlees | 
outside diameters. 4 “2 ; 7 ‘ es 

on continuous production. Mechanical features on the Greenlee — simplicity 
Roll thread on small O. D. Finish ‘ es - 
bore eccentric hole. of design and ease of tool adjustments — offer surprising aid today under war- 
Cut thread on large O. D. Cham- time conditions and promote efficiency on many short as well as long run jobs, 


fer and break down for cut-off 


i rite today for full facts. 
Tap inside thread. Cut-off. 5 


we, GREENLEE BROS. & CO. 


1947 MASON AVENUE, ROCKFORD, ILLINOIS 


i v/ MULTIPLE-SPINDLE DRILLING, BORING, TAPPING MACHINES © AUTOMATIC SCREW MACHINES © AUTOMATIC TRANSFER PROCESSING MACHINES 


103s Production Rate 400 per hour 
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HOPPERS and SCREWDRIVERS 


DRIVE SCREWS 
the 
MODERN WAY 


REDUCE COSTS 
INCREASE 
PRODUCTION 


THREE MODELS 


——/ | No.2 to % Screws 


FASTEST FEEDING HOPPER ° 
EVER DESIGNED! 
a Send Samples 


ADAPTABLE TO ANY For Production 
e MACHINE! Estimates 
NO JAMMING OR LOCKING! 
. 
HOPPER FEEDS: Bullet Cors, | DETROIT POWER SCREWDRIVER CO. 
ings, Pins, Rivets, Nuts, Screws, 


Discs, and Special Parts. 
































2805 W. FORT STREET DETROIT 16, MICHIGAN 














CINCINNATI 
AC 
UNIVERSAL 
TURRET LATHES 







GREATER RIGIDITY AND ACCURACY UNDER HEAVIER CUTS AT FASTER SPEEDS! 


The above illustrated No. 2 ACME Universal Turret Lathe with its stationary overhead pilot bar and headstock brackets together 


with rigid turret tooling permits heavy multiple cuts. These features assure accuracy while faster speeds are possible through the 
use of cemented carbide cutting tools. This machine features heavy duty multiple turning heads and vertical side tools and heavy duty 
reversible cutter holders. Also shown is the lead screw type chasing attachment with split nut brackets and thre 


carriages. ° WRITE FOR COMPLETE DETAILS. 


THE ACME MACHINE TOOL co. 4955 SPRING GROVE AVE., CINCINNATI 32, OHIO 


ading dials on both 
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TIME-SAVING 
MONEY-SAVING 
FEATURES 


time-consuming ad 
‘ 


unit lependent 
‘ t ed 
ght lit taggered 
i patt ; punched 
units 
group of units may be 
terchangeablys mn press 
d stamping presses 
ittached t press 
jual units may be in 
moved or reset 
ches may be inte 
i without disturbing 
tting and press “down 
educed to minutes 


e units may be used and 
n unlimited patterns 
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BEFORE YOU PUT HOLES I 


SHEETS 
ANGLES 








CHANNELS 





s on press brakes 






Wales Plate Set System punches holes in sheets 
to-center in any directior ver the entire et 


BY any METHOD... investigate 


WALES 


HOLE PUNCHING EQUIPMENT 


who 


Before spending valuable time and effort design- 
ing and building special hole punching dies, 
check with Wales-Strippit engineers who may 
have solved your particular hole punching 
problems by using various adaptations of 


standard Wales Hole Punching Units. 


Join the hundreds of metal fabricators 
make it a rule to call on 
Wales-Strippit before putting holes 
in sheets, channels, and angles by 


any method. 


As a timely suggestion, call on 
Wales-Strippit FIRST. 


e 
W rite for Catalogs 
t 


WALES - STRIPPIT 
CORPORATION 


353 Payne Avenue 


NORTH TONAWANDA 
Nw. ¥. 


Between Buffalo and 
Niagara Falls) 


GEORGE F. WALES, 
President 


Specialists in Punching 
and Notching 
Equipment 
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Chips roll easily off the teeth of Simonds 
Files, just as they do from the bits of 
machine tools... long, spiral chips that 
mean smooth, easy cutting instead of 
scraping that leads to quick fatigue. 
And Simonds Red Tang File teeth are 
not only fast-cutting ... they're long- 
lived as well, because they're de- 
signed and shaped like the teeth of 
Simonds Metal-Cutting Saws. So 
you can bank on Red Tang Files 
to cut more metal with each 
stroke ... and to stay sharp 
longer. These files are made in 
only one quality, A-1. Order 
none them from your Industrial 
Supply Distributor, or from 
the nearest Simonds office: 


BRANCH OFFICES: 


1350 Columbia Rd., Boston 27, 
Mass.; 127 S. Green St., Chicago 
7, IL; 228 Fiest Ave., San Fran- 
cisco $, Cal.; 311 S.W. First Ave., 
Portland 4, Ore.; 520 First Ave 
So., Seattle 4, Wash; 31 W 
Trent Ave., spokane 8, Wash. 


SHORTEN THE WA 
--» BUY BONDS! 


@mid._f 
S 
SAW AND STE 


FITCHBURG: 







EL COM 


MASSACHUSETTS 





PRODUCTION TOOLS FOR CUTTING METAL, 
WOOD, PAPER, PLASTICS 
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HANDY 


HONE 
Keeps Tools Keener 
Gives Longer Service 


OOLS last long, retain their cutting accur- 
acy, require fewer regrinds when sharp- 
ened and polished with Tamaloy Diamond 
Hones. An occasional touching up while tool 








is still in the machine is usually all that is 
needed to maintain correct tool surfaces. 


Handy pocket size. Convenient shape, 
easy to get into narrow spaces. Effective on 
any metal, including carbides. 


Diamonds, bonded into tungsten carbide, 
do not work loose or fall out, nor does the 
bonding crumble or quickly wear away. 
Tamaloy Hones give as much as fifty times 
as long service as plastic-bonded diamond 
hones. Three grades—100, 150 and 200 grit. 


Formerly $15. Now $12. Saving made 


pric? possible by our increased production to 
meet growing demand Write fo 
Q full information 


TUNGSTEN ALLOY MFG. CO. 
65 Colden St., Newark 4, N. J 


TAMALOY 





Diamond HONES: 
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re the patented hi-high pressure process 
developed the above part was ‘‘not suit- 


e for die casting’”’ 


t die casting reached its present important 
ition to the mechanical industries by chal- 


ye. Good mechanics with great determin- 





n have applied themselves to invent, pro- 


LY, 1944 


ON-KIPP 


pressure process 


















LIGHT, STRONG, ATTRACTIVE, DURABLE 


duce, and promote one success after another. 
You may find that die casting will offer you a 
really great advantage in your present as well 


as your post war plans. 


Madison- Kipp Corporation, 209 Waubesa St. 
Madison 4, Wisconsin. Sole Agent in England 
Wm. Coulthard & Co., Ltd., Carlisle. 
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romp Shifement 
o MERZ 


PLUG AND RING 


GAGES... 









@® Merz standard, plain and threaded, plug and This company offers a complete engineering an aA 
ring gages are manufactured under ideal condi- tooling service. Standard gages are shippe 

tions for extreme accuracy. They are made by promptly from stock; special gages and tools ar« 

skilled craftsmen, in a plant that was built and designed and made to order; precision products 

equipped. for the exacting requirements of this and parts are manufactured on contract. Writ 

industry. There are none better on the market, for illustrated literature, ““4 Spheres of Service 
anywhere, and prices are Competitive. To American Industry,” just off the press. 


MER 6 eee 





INDIANAPOLIS 7, INDIANA 


First Com the Need Min Seti the OK Tool! 


The O K System—the pioneer of inserted-blade metal cutting—was not just 
something someone “stumbled onto.” Every element of modern O K construc- 
tion grew gradually in answer to rapidly developing needs such as these 
Longer edge life, 

Greater flexibility of cutting edge design, 

Better control of heat treatment, 
















Vore scientific proportioning of stresses and strains. 
Economy in cutting steels. 


Working out these vital problems has placed the 0 K System in plants 
the length and breadth of the land... . where they must justify their 
existence on a purely investment basis. 





MODERN TOOLS 
FOR MODERN 
METAL CUTTING 


THE <Gk> S Y T Ee M THE O K TOOL CO., SHELTON, CONN. 


OF INSERTED- BLADE METAL CUTTING TOOLS 
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Magnamé atic 










Cc 
name atl 4 
Shuck and boring 
c » cre 
Set-up to — = a 
1 cent 
betwee! eet 

automé atic cht 
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only a 







minutes 








few 
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War to Peace with the Monarch Magnamatic 
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Monarch Magnamatics will save many man-hours and 
machine-hours for war work, and then can quickly be 
converted to peacetime production without retooling. 

Magenamatics are the most universal automatic lathes 
ever built. They will do a wide variety of turning, boring, 
facing or chucking work, with any number of diameters 
and lengths and with intervening contours or tapers. A 
reasonable number of tools in << rear carriage slide can 
be used for facing, necking, forming or chamfering. 
Single point tools are cuided by cace blocks. micrometer 
heads or metal templates, depending upon the work. 

Because the average set-up time is from 5 to 15 minutes, 
Magnamatics are economical for short runs. Yet, com- 
pletely automatic oper: ition enables fast, accurate pro- 
duction oO f larve quantities at very low cost. On most 
jobs, one ine ator can tend two or more machines. 

The value of Magnamatiecs was widely proved before 
the War. but produc tion was stop ped to meet greatly 
expanded dem: ind for standard and toolmaker’s ‘Jathe S. 
Reasonably short deliveries can now be made, Our 
engineers will gladly help you utilize Magnamatics for 
present war work and later for peacetime products. 
THE MONARCH MACHINE TOOL COMPANY «+ SIDNEY, OHIO 


Direct factory branches at Chicago + Cleveland + Detroit 
Newark - Pittsburgh « Representatives in principal cities. 


en ee 

















for dependable 


a, | Demer aud Coutrol 


e The unusual tool shown above 
is a Bath Universal Rotary Stretching 
Machine equipped with special jaws. 
Built by Cyril Bath Co., of Cleveland, 
Ohio, it is used to stretch-form many 
types of work—an example is the tank 
strap illustrated on the machine. 


A Hanna Hydraulic Cylinder is an 
important part of this Universal Rotary 
Stretcher—contributing to its smooth- 
ness of operation, power and control. 
Throughout industry there are thou- 
sands of other fine machines usingthe 
advantages of Hanna Cylinder Power 
to secure top efficiency and save time 
and labor. A Hanna Engineer will 
help you apply Hanna Cylinders to 
your advantage. 


Write for Catalog 230 (Air Cylinders) 
and Catalog 233 (Hydraulic Cylinders) 


HANNA ENGINEERING WORKS 


1765 ELSTON AVENUE CHICAGO 22, ILLINOIS 
RIVETERS + CYLINDERS + VALVES «+ AIR HOISTS 
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$TA- KOOL 





TOOL HOLDER 


This new, patented diamond tool 
holder provides a fast, accurate 
method of meeting every requirement 
in dressing and truing operations. 
Equipped with internal coolant ducts 
for wet grinding, and external cooling 
fins for dry grinding, metal setting as 
well as stone are kept at safe operat- 
ing temperatures, eliminating dia- 
mond breakage, due to overheating. 
Thus, tool life is increased, resulting in 
savings from 30 to 50% in diamond 
dressing and truing costs. For finish- 
dressing SMITITE Diamond Tools are 
available, in which the stones may be 
completely consumed without reset- 
ting. Catalog on request. 
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The ELLIPTOID (crowned) tooth form removes the 
eatest single cause of gear tooth failure—“end bear 
Although the crown or difference between end 

nd center tooth thickness can be varied to suit each 
pplication, the recommended amount is .0003” to 


1005” pel in h of face. This is suffi ient to prevent 





disastrous stresses at the most vulnerable point of 
he tooth—its end. 

Gears with ELLIPTOID teeth withstand consider 
ibly heavier loads and have a much longer service 
life than gears with conventional teeth. Or, for the 
same torque load, gear weight can be materially re 
juced when the ELLIPTOID tooth form is used. Such 
economy will be a significant factor in meeting post 
var competition. 

Red Ring Gear Shaving Machines produce the 
ELLIPTOID tooth form without special cutters 
dditional machine time. and in addition. cor 


errors in index. helical angle. tooth profile, eccer 


city and undersirable tooth r¢ uchness, 


















NATIONAL BROACH 
AND MACHINE CO. 


a 
RED RING PRODUCTS 
7 


5600 ST.JEAN ¢ DETROIT 13, MICH. 


SPECIALISTS ON SPUR AND HELICAL 
INVOLUTE GEAR PRACTICE 


MAIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORMS 





















COSTLY 
MACHINE TOOL 


HOLOCATOR’ 


PLATE 


Made in 
2 SIZES 








; E 
| wn Mee ; DRIVE | 


p to 16 10 ' \ 





ANGES U é ; 

SPEED aahao' TO 30 bP ‘ 

S\ in —_— 

| ad & 

i 4 i pa Te 
1 DIRECT DRIVE. Lower cost, becouse 


fewer ports (no intermediate speed 





chonging device). Power is closer to where 
8 is needed. Use less spoce. Streamline 

To AONSTABLE 
7" SPEED MOTOR 


your machine design 








SPEED CONTROL CONVENIENCE 
WITHOUT LIMITATIONS 


speed-changer and stort-stor 


Place 
button at 
any convenient point to which ao wire can 
WNCTION BOX be run. Control olways within easy reach 

Wilk 
A-C.LINE 3 OPERATES ON A-C. POWER 
SPEED 


CONTROL 4 QUICK STOPPING 
UNIT 





5 SMOOTH, FAST ACCELERATION. 





7 SPEED-SETTING 


~ SLOW FOR THREADING and 
INCHING 


Get Reliance Bulletin 311 for details — and 
other advantages. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1088 IVANHOE ROAD «+ CLEVELAND, OHIO 


Sales Offices in Principal Cities 
t 










WITH THIS ANGLE ¢g 


ge 


Send for 
Bulletin 108-6 


DAYTON ROGERS MFG. CO. 









For accurate locating of all drilled and 
reamed holes and the laying out of dies and 
drill jigs, you can perform this task on any 
drill press very quickly with this tool-makers 


device. 


This precision device will take care 
of about 75°%> of the work that has to 
be performed on the average Jig Bor- 
ing Machine. 

This 'Holocator 


vantage as a universal precision drilling and 


can also be used to ad 


reaming jig, where accurate duplicated parts 


are required in small lots and where ordi 


narily a special jig would be required. 
2853 Twelfth Ave. So 


MINNEAPOLIS 7 
NNES OTA 


M | 


GET NEW BULLETINS on the 





Ge Line of COLLET 
| FIXTURES 


(HOLDING AND 
INDEXING ) 


Holding 
Fixture 






* Holding and Indexing 


Fixtures 










¢ Vertical-Horizontal 
Holding Fixtures 
«Multiple Holding 
Fixtures 
* Air-Operated 
‘ ~ . Holding Fixture 
a Y g U 
\ — 
\ indexing 
Fixture 


Also on — 


¢Zagar Collet 
Speed Chuck 

¢Zagar Broach 

ing Machine 


ZAGAR TOOL, INCORPORATED 
23881 Lakeland Boulevard ° Cleveland 17, Ohio 





4 e 


4 INDEXING | 
AND HOLDING FIXTURES) 
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The Ingersoll-Rand air-operated Impact 


Wrench is one of the most useful portable 
power tools ever invented. A unique impact 
unit changes torque from the “Multi-Vane”’ 
air motor into fast “rotary impacts” that are 
transmitted to the nut. A few minutes obser- 
vation of this machine on nut running will 
prove that it does the seemingly impossible — 


it delivers high torque to the nut without no- 





ticeable kickback to the hands of the operator. 


APPLY AND REMOVE NUTS 


THE AMLACL WAY 





There are five sizes —al 


smooth and speedy— 
all reversible—and they will apply or remove 


nuts from bolts up to 1% inches in diameter. 


By using the Impact Wrench a saving in man- 
hours is realized—hours that can be used for 
other important operations that are so neces- 


sary during these critical times. 


Other operations that can be improved by 
using Ingersoll-Rand Air Tools are: DRILL- 
ING, REAMING, TAPPING, CHIPPING, GRIND 
ING, RIVETING, CALKING, HOISTING, etc. 


Ing ersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y 


MPRESSORS * TURBO BLOWERS + ROCK DRILLS + AIR TOOLS 
: JULY, 1944 


8-453 


OlL AND GAS ENGINES + CONDENSERS + CENTRIFUGAL PUMPS 

















NO THREADING, WELDING 
OR SOLDERING WITH 


ALLET GRIP) 


Seals as if grips 


TUBE FITTINGS 










A SAFE, DEPENDABLE AND 
EASILY INSTALLED FITTING 


The ease with which CoLLet 
Grip Tube Fittings can be in- 
stalled results in a big saving of 
time and service costs. To as- 
semble or disassemble it is only 





necessary to tighten or loosen It's as easy as that when you cut 
the compression nut, thereby with this new DeWalt High-Speed 


permitting the collet nut to 
turn 7 on the tube. This Metal Cutting Machine 
simplicity of design permits 
quick, easy installation of short 





lengths of tubing in close quar- This new, high-speed DeWalt will out-perform ths 

ters—without bending the tube. ordinary types of “‘light metal’’ cutting ma 

Cou_et Grip fittings seal as - . 

they grip, providing connec- you have heretofore been able to buy to do 

tions as strong as the tubing parable work. It cuts metal fast, accurately 

itself—without threading, ith sili , , 

welding or soldering. with greater saiety. And i _— — 

> Wwractly >Y who :] < tteryv f ssa | t 

‘ LOGANSPORT MACHINE CO.,INC One manulacturer, wn h af i ba pap e these hig 
4 Fittings Division speed DeWalts, is cutting S. A. E. 52100 solid bear 
“ 902 Payson Road, Logansport, Ind ing steel into !°;4'’ lengths—at the rate of 6 


650 pieces per hour per machine, using we 


operators. The machines have already cut 4,50 M 
Fittings shown here ore 


Double Nut design; also 3 pieces and are still going st. 
Aa eine here » DeWalt engineering service helped this cust 
work. Each design in 5 j step up service. What is your metal cutting | 
Sea ; lem? We manufacture a complete line of n 
: cutting machines, and may be able to help 
” Call in one of our engineers. Wire, write or } 





DeWalt Products Corporation, 6103 Fountain 


nue, Lancaster, Pennsylvar 





SEND TODAY FOR 
by CATALOG No. 43 


‘Oae: rs complete dato 


all standard fittings 


RADIAL 
DE WALT powtn saw: 


LANCASTER, PENNA 


for tube sizes ranging ; 
from 4%" to 2” 
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SIEWEK-BUILT “PROGRESSIVE” 


SHEAR-LUT 


END MILLS 


End mills must bite metal, before metal can fight. 








Busy converting metals into American armament, 
Progressive Shear-Cut End Mills are cutting cleaner, 
faster and longer on the toughest jobs! Precision 
made of the finest materials, these end mills feed 
accurately, minimize chatter, give uniform cutting 
action and adequate chip clearance ... permit working 
to extremely close limits. 

Now manufactured by Siewek Tool Division of 
Domestic Industries, Inc. . . . Progressive ‘“Shear-Cut” 
End Mills are thesame high character product—with the 
extra resources and service of Domestic Industries, Inc. 

When you need end mills, specify ‘“Shear-Cut.” 
They'll serve you long and well in starting your 
armament on the road to victory . . . as they have for 
so many others. 


| SIEWEK TOOL DIVISION 
OF DOMESTIC INDUSTRIES, INC. 
DETROIT (Ferndale Station) MICHIGAN 


RYN 


SH |) late 


es Distributors in Principal Cities 


AFFITDMATED WITH SIEWEK ENGINEERING DIVISION—CHICAGO + DETROIT +> HARTFORD,.CONN. AND 
s NGFIPAD, MASS.—DESIGNERS AND BUNDERS OF TOOLS, DIES, JIGS, FIXTURES ANOSPECIAL MACHINES 
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Sweep Milling 


Between Impeller Vanes 


Part 


Operation 


Sweep milling surfaces between 


Supercharger impeller. 


vanes, 


and indexing trom section to section. 


Machine 
Rigidmil 


highly complicated 


provides complete automatic 


milling 


Sundstrand Model 33 Standard Fluid-Screw 


cycle for a 


operation as follows: 


1 iutomatic cycle is standard machine feature. (2 


Automatic Index is provided by a standard attachment. 


(3) Automatic sweep cycle is built into the special fixture. 








Two Separated Surfaces 


Part—Connecting rod 

Operation— Mill two surfaces s 
taneously. 

Machine — Sundstrand Model 3 
Standard Fluid-Screw Rigidmil 
meee with a special 2-spind le ? 
tical head mills both faces. Standard 


two-way table cycle and two fixtures 
eliminate loading time. 


Whatever Your Milling 
Problem is, Sundstrand 
Engineers can Soive it 
Effectively...Using the 
Most Simple and 
Economical of these 


Face Milling 

















SIDE VIEW PLAN VIEW 
TTER ROTATION ise +4 CUTTER n 
LIMG MILL > LH FIXTURE R.HFIXTURE 
rn} ~*~ 1 AUTOMAT r INDE Xx 
To EACH SWEEF 
{IX \at_- Sos L| cuTTeR_— 
/}}\ OT 4 = WwW { } 
L\ “ AUTOMATIC TABLE L 
ae oF CYCLE RAPID TRAVERSE of kD 
. 
SLOW \ - FEED ‘| RAPID TRAVERSE 
FEED RAPID 
\ RETURN 
FAST 
FEED 
oar ee HT ke 
AUTOMATIC SWEEP RAPID \ Turn-over Mill’ for 
MILL EACH SECTION . 
Turbine Blades 
; . Part—Stainless steel turbine | 
Operation— Milling curved s 
- ° on back of blades. 
Machine — Special Sundstrand H 
r draulic Rigidmil has adjusta 





GET THESE Zree BOOKLETS 
OR CALL IN A SUNDSTRAND 
PRODUCTION ENGINEER 


These free booklets cover the 
range of standard Sundstrand Mill- 
ing Machines. Write for them today 


—ask for Bulletins 826. 


entire 















milling head and opposing 
holding spindle mounted o 
sets of ways. 
rect depth, then revolves th 
approximately to mill « 
surtace 


265 








Fixture feeds t 


work 


tw 


on back of blade part 





SUNDSTRAND MACHINE TOOL CO. 


Rigidmils * Fivid-Screw Rigidmils * Automatic Lathes * Hydraulic Equipment * Drilling and Centering Machines * Special Milling and Turning Machines 


2532 


ELEVENTH SfT., 


ROCKFORD. 


ILLINOIS. 


is = 
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MORE ACCURATE 








HYDRAULIC PRESSURE CONTROL 


ICKERS 


Balanced Piston Type 


RELIEF 
VALVES 








00 
> 
¥ § 
at Be 
. VICKERS hh DIRECT ACTING 
> | BALANCED PISTON i RELIEF VALVE 
2 RELIEF VALVE iy 
= ‘J 
j \ 
Qa i 1 
= i 
« j \ 
ox , | 
° } \ 
— f ‘ 
=z / \ 
— ri . 
¢ , K 
INCREASING ;! \ ‘ DECREASING 
PRESSURE, S| PRESSURE 
A. —— >. 





— > 100 - 
PERCENT OF RATED RELIEF PRESSURE 


CHART SHOWS PRESSURE READINGS OBTAINED DURING A VARIATION 
OF FLOW RATE FROM ZERO TO MAXIMUM AND BACK TO ZERO 


As indicated by the chart above. Vickers Balanced Piston Type 
Relief Valves ot i negligible pressure variation throughout their 
capacity range. In these valves a hydraulically loaded and balanced 
piston takes the place of the customary spring-loaded direct- 
acting relief mechanism. This means more sensitive operation 
as well as greater accuracy throughout the wide pressure range. 


This accuracy of control prevents pressure override when sudden 
changes in pressure occur In the hydraulic system. Compact design, 
longer operating life, installation directly in the pressure line, 
quiet operation, and simple adjustment are other advantages of 
these Vickers Balanced Piston Relief Valves. See Bulletin 38-3 
for complete information. 


Vickers Application Engineers will gladly discuss with you how 
Vickers edveisanin Controls can be used to your advantage. 


VICKERS Inc orporated 


1416 OAKMAN BLVD ° DETROIT 32, MICHIGAN 


ty ation Engineeri Vices: CHICAGO e CLEVELAND e DETROIT e LOS ANGELES 
NEWARK e PHILADELPHIA e ROCHESTER e ROCKFORD e TULSA e WORCESTER 


Representative of More than 5,000 Standardized Vickers Units 


for Every Hydraulic Power and Control Function 


\Soe¢ul 


CONSTANT DELIVERY FLUID . DIRECTIONAL 
‘PUMPS MOTORS CONTROLS 





VOLUME PRESSURE CONTROL VARIABLE DELIVERY 
CONTROLS CONTROLS ASSEMBLIES - PUMPS 
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Kasy to Read Accurat ly 
from any Wor ‘king, Ang le 


STURTEVANT TORQUE WRENCHES are ni accurate wher 

retain this accuracy permanently. However, much of this inherent 

would be useless were it not that the dials on STURTEVANT Wren a 
so designed that they assure accurate readings at a ine ind from a rk 
ing angles. 

Dials on STI RTEV ANT Wrenche do not have faces to glare 
refract, crack, check, stain or break The indi r pointer holds 
position—the clearly marked calibrations passing laterally below it 

of the indicator pointer just clears each raised or sharply depressed m 
cannot cross-read below it It is flared perpendi irly to screen 
jacent calibrations and prevent mis-readings fron ide angles Lil 
measuring element of STURTEVANT Wrenches, these improved di ar 
permanently accurate, they require no periodic re-setting 


Write for Bulletin TW-28 Showing STURTEVANT Torque 
Wrenches in capacities from 0-40 inch ounces to ) inch pounds 


-£ turtevanT Jeo. 


ON JQUALITY/ ILLINOIS 














YOR fast, accurate, eco 
nomical grinding of ir- 
regular profiles odd = and 
difficult shapes encountered 
in tool and die experi- 
The Hartford Super-Spacer is a valuable asset in the tool mental and development 
room for simplifying many puzzling machining problems. work. 
It is easily set up for a large number of milling operations. Both independently powered 
An even greater variety of jobs can be done when it is spindles operate at 10,000 
equipped with a face-plate and draw-in collet combination. R.P.M., affording rapid stock removal, even with small 
The illustration above shows the adaptability of such a eter wheels. Vertical oscillations reduce wheel wear 
| combination for milling bar stock on a vertical miller. Rtn Make ae winks eneteilens Gh would sduaula > 
As a basis for special fixtures, the Hartford Super-Spacer “wher k ale “eshun™ tens of . 
. . , land Work or costly et-up time on machines of other 
provides a substantial and accurate indexing foundation. aks ts teew enedels—Dacl Gelailie 2c chown ox Wak 
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SOLVE YOUR PROBLEMS 
WITH THE SUPER-SPACER 





WRITE FOR COMPLETE INFORMATION 


THE HARTFORD SPECIAL MACHINERY CO. 
HARTFORD, CONN. 









BOYAR - SCHULTZ 
No. 2 


Profile Grinder 





spindle. Many users have discovered the value of thi 
chine tool in production as well as in tool and die work 





Circular Gives Complete Description—W rite 
BOYAR - SCHULTZ CORPORATION 
2116 Walnut St CHICAGO | 
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~- and remember that CHUCKS are TOOLS 





° 

FF you break a mirror, that is considered bad luck maintait for maximum output with minimum waste. We « 
the actual loss is only a piece of glass and it can be re are mor xious to help you keep present Cushman 

& 
When a critically needed cutting tool or an equally Chucks on the job, producing to capacity, than we are 

chuck is ruined, the loss is not limited to a singl to supp you with new ones. We urge you to call every - 
I | I | le rul , 1 chuck 

hard as it may be even to replace that unit. You also Operator's attention to the simple rules of good chu 

the continuing stream of urgently needed war materiel maintenance that will prolong service lite and retain initial 

it tool or chuck could have produced, had it been high accuracy These rules have been briefed on small f 
pt on the job Chuck Check cards which we will be glad to supply 
‘ »f us have a job to do in seeing to it that tool-power upon request for distributioa in your plant. Also feel tree 
77 ult our engin r a ‘ " i 

well as man-power is carefully conserved and ethciently to con . gineering department freely on any speciat E 
probli hat may come up. The Cushman Chuck Company 


Harttor Conn 









Wh 


WARS TESTS POINT THE WAY 
FOR POST-WAR REDESIGN WITH 


WALKER - TURNER ee irae. Ce 


rawhide — tough, resilient, long-lc 


. C/R mechanical rawhide. They strike of. 
SHAFTING | fective blows without battering or > 
s ring . . . without fatiguing re-coil 
4 
. 4, 


" hold their true striking surfaces. Size: 
* X i s. weights for every need. Hammers 
malleable iron with replaceable 
Rawhide insert faces. 


Write for Catalog Sheets. 
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Walker-Turner Flexible Shafting has thor- 
oughly demonstrated its dependability in 
} 


aft and other mechanical weapons 


‘ 


where requirements are especially severe. 


When the war emergency arose, this shafting 





encacofywhidevnss,co, 


was ready. having been used for many years 
} SE ae 1393 ELSTON AVE. ye CHICAGO. ILLINOIS. 


Walker-Turner Flexible Shaf lachine:s 
N 7 F] ble Shaft Machines 


] 


ind in industrial machinery produced by 





1er manufacturers. Today, in the redesign 
of mechanical products for post-war use, Universal Drill Bushings save valuable tool dr 
engineers are turning more and more to C 
Walker-Turner Flexible Shafting as a solu- Because they are straight and round and | 


tion to problems in light power transmission 


super-finished Y\ 
and remote control. Can we help you? ' wy AN 

Dri \\ 
WALKER-TURNER COMPANY, INC. | 


Berckman Street + Plainfield, N. J. 





lled é vee 

celliea weoar- 23 

“ ' 

ing qualities as 
Tough, precision- \ 

aes - 


made. Write today for 





further facts about Universal Drill Bushings, 





Collet Chucks and Floating Chucks 


UNIVERSAL ENGINEERING CO. 


FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISSION FRANKENMUTH, MICHIGAN 
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Set 





DIMENSIONAL ACCURACY: 


Gage blocks must have their surfaces 
flat— parallel and all dimensions accu- 
rate as indicated. Rigid inspection of 
every Webber Gage block insures its 


dimensional 
bay te. t 


2. STABILITY: 


The steel in gage blocks must be stable 
—not change size. After long years of 
research—Webber has developed a 
of treatment which 
@nging size for 

mal wear. 


and SERVICE after the sale! 


\\ 
\\ 


bber Gage Blocks not only assure depend- 
precision measurements on the various 
s of production from tool room to assembly 
Webber service provides complete facilities 
the inspection — reconditioning — and 


lacing of worn or damaged blocks at a 


derate cost. Webber service also includes a 


ction of the following sets — 


No. 84A — $350.00 
No. 43 A— 4185.00 


Set No. 84B— $235.00 
Set No. 43B— ‘4150.00 


Set No. 38A—(Thin Blocks) ‘195.00 
Set No. 38B —(Thin Blocks) ‘155.00 
Set No. 14A—(Angle Blocks) *450.00 


WHAT TO LOOK FOR 
\ HEN YOU BUY GAGE BLOCKS 


3. SURFACE FINISH: 


Fine finish is necessary to provide 
maximum accuracy——reduce wear ond 
improve wringing. Webber Gage Blocks 
are given the finest finish commercially 
possible to 


pe 


WEARING QUALITY: 


Gage blocks must be able to stand up 
under normal usage without showing 
excessive wear. Performance records 
prove that Webber Gage Blocks have 

exceptional” wearing quolity.” 


ee 
















Vebber 





GAGE COMPANY 


12908 TRISKETT RD. « CLEVELAND 11, OHIO 


















Pe. 


‘Terre 


- with improved 
_ MILFORD 
PROFILE 
SAW. . a 


we 






It is a fact that most con- 
tour and profile saws fail on 
the back and the sides before 
the hardened cutting edge 
wears. Not so, MILFORD PRO- 
FILE SAW! 

This is but one of the many 
accomplishments of MILFORD 











socks 
, toe 
re prompt 
4 






ments C 





THE HENRY G. THOMPSON & SON CO. 


Saw Specialists Exclusively for Over 65 Years 
NEW HAVEN, CONNECTICUT, U. S. A. 
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ONE JOB 


PAYS FOR THIS NEW 
SPINDLE STOP 











Here's a quick set-up for positioning repeat 

erations in your lathe. Tighten the Rieger Spindle 
Stop in the hole of the headstock spindle with 
two screwdrivers. You automatically limit en- 
trance of work pieces . . . save measuring each 
piece in a run... assure accuracy. In short, the 
Rieger Spindle Stop enables you to put your 
lathe on a production basis for repeat operations 
Regular model fits %” holes. Won’t scar or burr 
walls. Ready for immediate delivery. Ask for 
complete information. Write now while you're 
thinking about it. 





Tightens with two ordinary screwdrivers, Expanding collet action 
Won't mer spindie. Mode! $$-75 fits %/," holes — Atlas, Clausing 
Creftsman, Logan, 9” South Bend lathes, and others. 


THE RIEGER MANUFACTURING CO. 


Dept. TE-7 MIAMISBURG, OHIO 








MEASURING A PLUG GAGE 
with LIGHT WAVES 


using an optical flat, a toolmakers flat and a gage block 





N 3 
j 
>:7 
V 
; 
n 
The formula is Ww 
D h 000012 
~ 
Substitute the actual values 1-7/16 
750 (.000012 
64 
and get the answer 
750168 inch 
It's just that simple! 
Write for new free Lightwave Mecsurement Booklet 


7% ACME INDUSTRIAL CO. 


ACME Mokers of Standardized y and Fixture Bushi 
208 N. Laflin St MONroe 4122 Chicago 7 
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BAKER 


30-HH 2-way, horizontal, opposed type, hy- 


‘ | ‘HIS 
draulic feed machine demonstrates one of many jobs in which 
Baker machine tools are aiding the Mack Truck Company, Allen- 


wn, Pa., to build heavy, serviceable, prime mover trucks. The 
nachine performs rough boring, second boring, and finish boring 
e tube bores on the steel rear axle housing. Three boring 
ons, ranging up to 3.995” diameter are performed on each 

the housing. 


h opposed single-spindle head has a maximum of 52” travel 
it can be returned to the rear of the fixture automatically 
w quick changes of tooling. Each head is arranged with 

v-belt motor drive with three quick speed changes to 


each Another tmportant 
provides 


button 


provide correct speed for 
feature is the 
correct 


operation. 
whic h 
push 


attachment 
Convenient 


quick-change cycle 


cycling for each operation. 


stations control all operations 


@ Mack engineers designed the fixture used on the machine. Bor- 
ing bars are amply supported on the outside of the housing, and 
also are supported in the center in the banjo opening. The center 
bed carries the work-holding fixture, with two Baker long-travel 
hydraulic feed units mounted on either side to provide flexibility. 
Baker self-contained floor type units are doing their part in the 
war effort, and are designed for ready conversion to peacetime 


operations. 


























LE MAIRE DEVELOPS 
FOUR-WAY MACHINE 
LeMaire Tool & Mfg. Co. has de- 


veloped a new four-way universal ma 


(P8) 


chine for hollow milling and _ facing 
universal joint spiders Che same type 
machine can be arranged for boring, 
drilling, reaming, and similar opera 


tions. In many cases threading opera 
tions also can be done in the same set 
up. 

The machine is composed of four 
tandard end bases, each supporting a 
LeMaire Twin Ram Hydraulic Unit, 
bolted to a special center base Four 


spindles operating at 90° apart are art 
ranged with infinite speeds to machine 
various diameters. Galling and _ pos- 
sible chip trouble are avoided by ball 
bearing mounted sleeves. which remain 
stationary while the spindles revolve 


COLD DRAWING MACHINE (P9) 
RATED AT 7'2 TONS 

John S. Barnes, Inc. announces d 
velopment of a hydraulic cold drawing 
machine with 7'4-ton capacity 

In operation, the work piece is sup 
ported by a drawing die mounted cen 
trally on the working table. When 
the machine is started by means of two 
push buttons, a small cylinder ram tra 
verses from the left and stops behind 


the die Chen the large ram moves 
forward forcing the work through the 
die, with the drawn piece steadied by 
the small ram upon leaving the die 
he ram is returned to starting posi- 
tion by pressing two push _ buttons 
he dual push-button control system, 
requires the use of both hands of the 
operator, thus eliminating all danger 
Variable traverse rates up to 240” 
per minute are possible and a dial pres- 
sure gage clearly indicates the die load- 
ing throughout the drawing cycle. 
Also announced by the company is 


162 


Four-Way Universal Machinc for Hollow Milling and Facing 


NeW EQUIPMENT 
© Materials « ‘Processing « 


M. REG. BY THE BRAMSON PUBLISHING COMPANY 
















New Reliance 





INFORMATION FREE 


For complete information on equip- 
ment listed in this section, list the 
key number preceding each item and 
your name and address on postcard 
coupons—page 163. 











the development of a hydraulically a 
tuated horizontal forming press witl 
tive-ton capacity 

Features cited for this press by tl 
manufacturer are safety dual push-but 
ton control, ram traverse of 45” per 
minute forward and 90” per minut 
return, maximum pressure of 800 psi 
ind a convenient waist-high working 
table free unnecessary obstructions 
ELECTRONIC SPEED CONTROL /P10O) 
ANNOUNCED BY RELIANCE 

The Reliance Electric & Engineerir 
Co. announces it has developed at 


electronic system of adjustable-speed 


¢ t tubes 
t 1 
nt 
! e( 
iT 


(Continued on page 
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Barnes Hydraulic Cold Drawing Machine With Dual Safety Controls 
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RE 


y The Bramson Publishing Oo. 


THREE 
FREE 
SERVICES 
obligation 





For your conveni- 
ence these three 
business reply 
cards enable you 
to request quickly 


1}: 


New catalogs — 
Sbulletins listed in 
this issue. 


2: 

Additional infor- 
mation or bulletins 
relative to new 
Sequipment — new 
materials or new 
= processes 


j 3: 
. 

When answering 
= advertisements, 
specific informa- 
tion on problems 
5 Or company repre- 
m sentative’s call, 


HOW 
TO ORDER 


Simply fill out the 
card, indicating the 
information or ser- 
vice you degire, 
and mail, 


Be sure to write, 
in the square, the 
identifying num- 
ber of the catalogs 
}or bulletins cover- 
ing new products 
described. 


In answering an 
advert isement, in- 
clude the name of 
; the advertiser and 
indicate by a cross 
if literature ig de- 
sired or if com- 
pany representa- 
tive should call. 

No stamp is re 





INFORMAIIUN and SERVICE, 


Request the information and service you 


desire and keep your library up-to-date... 
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Write in squere, number of item 
describing one catalog wanted 














NAME 





COMPANY 





ADORESS 





TITLE 


Write in squere, number of item | 
describing one catalog wented 

















TiTLe 


THE TOOL ENGINEER, JULY, 1944 








Write in squere, number of item cod 
describing one catalog wanted 























TITLE 
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THE TOOL ENGINEER, JULY, 1944 
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THE TOOL ENGINEER, JULY, 1944 
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Write in squere, number of item > 
describing one catalog wented 








NAME 





COMPANY 





ADORESS 





TITLE 


THE TOOL ENGINEER, JULY, 1944 
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Write in square, number of item e 
describing one catelog wanted 
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TLE 


THE TOOL ENGINEER, JULY, 1944 


Write in squere, number of item > 
describing one catalog wanted 








NAME 





COMPANY 





ADDRESS 





THE TOOL ENGINEER, JULY, 1944 








Write in square, number of item oe 
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Here is an on-the-job story of how Carpenter tool steel and the practical 


knowledge of a Carpenter representative teamed up to solve a tough tool 


steel problem. The facts are summarized below. The tools and work involved 
are shown in the photograph. 


THE JOB: 


Pi ig 3/, hard brass (Rockwell B-79), .137” and 
hick, in a double acting 250-con punch press 


es to be punched vary from .099” to .167”. 


PROBLEM: 


Pre ting cracking of punches under the head during 
ing, avoiding decarburization and keeping the 
s straight in quenching. About 75% of the 


s hardened had been cracking in the shoulder 


the head in the hardening process 


SOLUTION: 


Tl rpenter representative, when asked for advice, 


t 


he following suggestions: First, to use the 


@ If you have a tool steel problem—or if 
you should like help in getting tools that 
give longer uninterrupted production runs 

your nearby Carpenter representative will be 
glad to give you every assistance He can 
supply you with helpful printed matter—he 
can render personal “on the spot” service 

and he will keep you in touch with the 


Carpenter Metallurgical Department 


1E CARPENTER STEEL COMPANY 
W. Bern St., Reading 


Pennsylvania 


recommended furnace atmosphere of 2© to 4% oxygen. 


Second, to switch from a tap water quench to one of 
10©%, brine 
3 


Third, to heat the punches in a piece of 
,” round iron pipe (both ends open)—so that the 
punches can be dropped vertically into the brine to get 


a full quench under the head. 


RESULT: 


On the first try following these recommendations, some 
200 punches made from Carpenter Green Label Drill 
Rod were hardened, usiag a temperature of 1450° F. 
with an atmosphere of 2©% to 4©% Oxygen. The prob- 
lem was licked! Decarburization was eliminated and 
all were O.K. for straightness In production they 


averaged 100,000 holes per punch. 

















TURNING LATHE FORMS (PII) 


INTRICATE SHAPES 


La ( ex h h intricate shal 


a new shape 





te turn 
ing oring, and tacing in almost any 
desire ipe na pce! introduced by 
M I I M if Ine lool Lo 
lhe manutacturer state that oval 
iped ttle mold dic for glass or 
plastic ¢ es, and punches or spinning 
chucks for lverware and hollow ware 
ota e machined with ease 
on the ithe lt iddition original 
n i! uplicated exactly, as 
often as needed to put the product in 
vol na production basis 
Repetition of the shape to be cut 
determines ) the yveared relationship 
of ‘ il undle revolutions AY 
ng to the company, the two chief 
difficult sh: turning—smooth 
blending I irtaces uch as the change 
ections from round to oval or hex 
age t 1a ane ‘ problem of 
producing harp, clean-cut corners in 
rece er r exterior angles have been 
er mie 
Mechanis1 of the lathe consists of 
three e1 nt ne controls the shape 
it an ¢ regulate the rate of repe 
tition of the hape o1 iny given cit 
imitere ‘ il third controls the 
te on success r di 
amet 


GEAR SHAVER INCORPORATES 
CROSSED AXES PRINCIPLE 


(P12) 


Natior Broach & Machine Co. an 
year toot] having ma 

f both internal an 

r t ¢ : 36” ’ 1) 
| ( ) i r ta 

i eT 


Right: New Gear Tooth Shaving Machine 


Below: Monarch Lathe For Shaping and Forming 





at 
yea 
‘ r 
t Ca 
al t inal 
' 
t controll b t 
int eed over the ¢ iré 
C)the i ire pret I i 
1 
friction bearings on the cutter spin 
centr nush-button and select 
switch contro] station located W 
reach of the operator, autom 
lubricating ystem, and control pane 
I ( i I » mounted 1 e Das 





PLASTIC MOLDING MACHIN 
HOLDS INSERTS IN PLACE 





INFORMATION FREE 


For complete information on equip- 
ment listed in this section, list the 
key number preceding each item and 
your name and address on postcard 
coupons—page 163. 








FIVE-SPINDLE GRINDER 


HAS AUTOMATIC SIZER (Continued on page 168 





Designed especially for high-spee Above: Injection Molding Machine 
high-capacity production, a new five e 
spindle surface grinder, designated as Below: Hanchett No. 100 Grinder 
the NX 1(y i beet ! ‘ 

Hart r Mie Lo 

lac of the five grinding whee 

eads carrie a 40 hp, 900 rpm motor 
is titted with an automatic sizing ae 
ice whi automatically compensate 

r whee ea ind pe ite I 
mie t QOO2 

( he rit l i 
al irTs¢ iln¢ I I k 
I al ( { 1 mec Tl £ i 
e fitt finishing hee S 

tairly f n ill Variations in er 
1 r ide t ‘ 
| ed table 100 u if 
i et } ches . 4 id 
r able e unit 5 
1200 1 Phe grin 

r iresser tor eat 
c " a ide¢ 
+ t 
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TWIST DRILL AND 
MACHINE COMPANY 


NEW BEDFORD, MASS., U. S. A. 


YORK STORE: 130 LAFAYETTE ST. ---- CHICAGO STORE: 570 WEST RANDOLPH ST. 
SAN FRANCISCO STORE: 1180 FOLSOM ST. 























tor plasti designed to facilitate the | 
prodt n oO istings having inserts INFORMATION FREE 
which must remain fixed in position. For complete information on equip- 
The machine may be used for injec- ment listed in this section, list the 
tion n f ther ‘ ale wmnakuakes key number preceding each item and 
erin “ Page eae separ your name and address on postcard | 
myect ' the jet process Of coupons—page 163. 
ther mosetti: materia and rubber 
‘ —- 
cl in cS a 
\ e mda \ . . t ‘ 
il due rt 
e tendency er 
1 fall out a 
! is ell . ‘ 
icturer top ri centri 
t ical in vork with t cent 
ectior eT e filled more id i ugh a fe 
col t ‘ if ve r ind drag of nent ea ] 
! ire eliminated. For accurate forming r¢ 
ity, Or aS a support tor long work 
SCREW MACHINE TOOL (P15) easily installed insert takes tl ace 
HAS DUAL FUNCTION the revolving ( isc "he insert 
Alco Tool Co. announce development volves concentrically with the wi 


and supports it rigidly at the free e1 


crew-machine tool : 
[he tool is said to eliminate chatter 


of a new dual 


marks caused by vibration, and to per 
mit increased feeds on forming 


SURFACER DESIGNED FOR (P16) 
GREATER ACCURACY 

Said by the manufacturer to incor 
porate increased coolant capacity an 
rigid construction for greater grinding 
accuracy, a new wet-belt surfacer ha 
been introduced by the Porter-Cable 
Machine Co 

Inexperienced operators in achieve 
tolerances as close as .0005” on the 
machine, according to the manufac- 





Alco Screw Machine Tool 


The performance of your machines is directly related to cutter efficiency. 


The most economical cutter is one that's kept sharp. 


The new Waltham Cutter Sharpener is designed to sharpen tools for gear 
cutting and thread milling, circular form tools, straight fluted hobs, and multiple 


cutters—and to do this quickly, accurately, and economically. 


One, or more, of these sharpeners will soon pay for itself in the tool room 


or when used with your machines on the production line. 


Maximum cutter capacity is 2" diameter and 34" thick—complete details 


will be found in the new folder No. 344. Mail the coupon for your free copy! 


DULL CUTTERS ARE EXPENSIVE CUTTERS— KEEP 








EDWARD BLAKE CO. 22 
mm WwW 
a s ~ 
ond 
ae 
a 
Please send folder No. 344 giving complete details on the -4 
o 
Waltham Cutter Sharpener. on) 
- a 
a 
Name Title =a Mm 
nm = 
= 
w= 
Company o = 
p> 
_f 
Street > mm 
nan = 
7, 
City State : me 


eate 
exib 
in 1 ‘ it¢ 
WORK HOLDER DESIGNED (PI? 


FOR PRECISION PARTS 


Develops 








Wert-Belt Surfacer 


nter 
tere 
if 


(Continued on page 170) 

















THEM SHARP ON THE 


BLAKE TAP GRiNDERS—L & D HIGH SPEED DRILL PRESSES — WALTHAM 


CUTTER SHARPENERS — AMERICAN TOOL HOLDERS—BLACK DIAMOND 
PRECISION DRILL GRINDERS —FILTAIRE PORTABLE DUST COLLECTORS 





CUTTER 
SHARPENER 
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mle 


ANS MORE PRODUCTS, BETTER PRODUCTS AT LESS COST! 
























ige in metalworking new production speeds attained 
1ew metals, machines and methods boost quality and pre 
dards higher and higher! Production costs go down! Mod 


rbide cufting tools are making this prc gress possible Consider 





e, this performance record made by WESSON Carbide 
eriy. rrecisi Tl snl é P 
ying of ‘‘aircraft steel S. A. E. 432( hrome lybder 
: : _ 
which ranged in hardness tests from 32 to 4 Rockwel 
> > ] 
to 382 Brinell) required broaching one hole at a time 


operations, in 12 to 13 minute not bad for finish-broact 


hard, tough steel 


»v, Ten Times Faster. Using, for the first time, WESSON Spe 





irbide-tipped Pilot Reamers in multiple set-uy those 20 

are finish-reamed in ONE operation in only 2 minutes 38 

is average ‘‘floor-to-floor”’ time per geaz nearly 10 times 
and with finer precision finis} 





nger Tool Life. These WESSON Carbide Reamers specially 


yned and produced by WESSONto eliminate ratering’’ o1 
ing of the carbide tips... have longer tool life, require fewe1 
ndings an average of 2400 holes reamed before need of 


rpening, whereas liberal average between broach re-sharpen 
J, 


+ 


would be 400 holes ...and these reamers do not require 


ert precision mechanics for re sharpening, as bproac hes do 


hese facts and figures point the way to new low costs for 
ufacturers who re-tool with WESSON Carbide Cutting Tools 
Plan your re-tooling program now, as many are doing, fo assure 


yrities in deliveries. Phone, wire, or write . / 


WESSON COMPANY 







DETROIT 20, MICH. (Ferndale Station v 








in 
. r 
ducing ca 





pioneers 
pre 














“Flat Top" Work Holder 





v held accurately per 
pe ilar, a new work holding fixtur« 
hi leveloped by Mead Special Lempco Expansion Reamer 
ti { 
lr} Ider also is ideal for an opposite direction to that 
mat s on small shapers and third, simultaneously, to affect a sl 
ben machines, according to ing action which finish-reams 
ifacturer. The fixture holds smooth any machinable metal, fer 
ny irk which is flat on the yr non-ferrous, as well as lami 
i yhenol-formaldehyde and her fi 
; plastics, ordinarily dithcult mac 
INFORMATION FREE moothly, the company states Bl ides 3 
For complete information on equip- ire quickly ar easily rem d t r 
ment listed in this section, list the sharpening and 1inta eir ¢ 
key number preceding euch item and non te ? reat e hecat = y | 
your name and address on postcard of , 
coupons—page 163. expansion OOS to .UsU 1 I 
vided, the any adds Scherr Glass Surface Plate 

















SIZE STANDARDS SET 


(Continued on page 17 








Yes, these screws save 
Time and Space! 
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No matter how close to a corner 
or flange you put Mac-it hexagon 
socket screws, there's plenty of room 
to drive them. This feature saves 
space. 


* * * 


Mac-its are heat-treated to give far 
greater strength than plain steel 
screws. With that extra holding 
power, you may be able to use 
fewer screws — save drilling and 
tapping time. 
* * * 

Production tie-ups because of broken 
screws are not necessary evils. 


Chances are that standard Mac-its 
will solve the problem. 





PRONOUNCED 
“MACK-IT” 


OTHER MAC-IT PRODUCTS INCLUDE: 
Socket head and hexagon head cop screws, stripper 
bolts, hollow and square head set screws, hexagon 

socket pipe plugs 


Strong, Carlisle and Hammond Company 


Cleveland 


° Ohio 
THE TOOL ENG! 





s FOR AIR GAGES 
i! i I ~ 
EXPANSION REAMER LOCKS (P18) 
CUTTING BLADES 
. \ new hig — “— 8 
t hold the t ( 
i ec ent igid il ve t 
7a. chad Meade GLASS SURFACE PLATE P20 
P xcessive pressures FLAT TO MILLIONTHS 
1 Lempco Products, | x it 
| f the blade segments spi 











EER 




















% 5 Sa Ree AY 
ce a ey x : pei: fatFgK? 


al tli Se 





Shown above: Checking Max. Profile Ch 


er 


FP nf 
Na em a mn et Se 











amber Gage with Master Plug Gage. 


Complete Gaging Systems for 











System Includes: 


NEW GAGES 
GAGE INSPECTION SERVICE 
GAGE RECONDITIONING SERVICE 


We are prepared to supply producers of ordnance material with gages 
from the largest to the smallest, either empty case or com- 
plete rounds. You are invited to write for our STANDARD LIST PRICES 
on: 20 MM, 37 MM, 40 MM, 57 MM, 75 MM, 76 MM, 90 MM, and 105 
MM sizes 


SPEED VICTORY — BUY WAR BONDS! 


TOOL & DIE CO. 


405 N. NOBLE STREET - INDIANAPOLIS 2, INDIANA 


of all sizes 


Other sizes quoted on request 











habe to 





oa he tl ll fin hee es she 





























Lill iths | ynt 
i ( | \ 1tIng il 1 r 
Georg ( it of the stripping 
Kt (pt it ( ite 1s ¢ rious diameter le 
tre! » abra n and 1s meter iy be pun 
” 1Z¢ id ick f unit by 1 ly cl in . 
il [ ind st ng guid , 4 
et } ‘ 
HOLE PUNCHING UNIT (P21) 
HAS WIDE APPLICATION INFORMATION FREE 
\ new hole punching unit designated For complete information on equip- 
is type Ri is been announced by ment listed in this section, list the 
Wale Strinnit Cort ° key number preceding each item and 
el your name and address on postcard 
Designed to punch an unlimited num coupons—page 163. 
yer of traight | scattered, and Sealed-Motor Grinding Spindle 
tagwert le patter with varying 
enter-to-center distances, the unit wil GRINDING SPINDLE MOTOR (P22) 
verforate juare sheared and curved SEALED AGAINST DIRT 
heets and long strips of flat material Chief feature of a new motoriz« 
Che units are made up of punches grinding spindle developed by Pot 
lies, and stripping guide assemblies Machinery Corp., is a sealed motor PRECISION INSTRUMENTS (P23) 
which are held together by holders as ousing requiring no fan or air pas BROADEN GAGE USE 
ages to accumulate dirt and dust Designed t broaden ca 
Che only maintenance required is f 
the operator to keep the smooth surface ¢ 0 
wiped clean, according to the manufa¢ struments ha 
turer Che unit is equipped with hig] il Ma “E 
recision roller bearings and an extra Construct ith the sar 
heavy shaft and is completely sealed is precisior ge blocks 
without oil cups, grease fittings, wicks, instruments of the set, in « 
r plugs of any sort. Lubricant is vith gage block will perf 
sealed in and operation of the spindle tical é 
uniformly efficient throughout the tions, a f e ma 
fe ¢ ie bearings, according to the With the gage ler and 
mmpany 
The spindle operates at any angle in be mad t matte! 
lesigned to provide for mounting of nd will | 
vecial too] holders or standard drill 4 to use asa Ss 
Wales Hole Punching Unit hucks, and is used regularly on 6” x (Continued on page 174) 





SWARTZ STANDARD 
DRILL JIGS AND 
FIXTURE LOCKS 


AN APPLICATION SHOWING MERITS OF THE LS TYPE 
FIXTURE. ROUND CAN BE HELD AGAINST HEAVY 
DRILL TORQUE BY MAKING DRILL PRESSURE HELP 
THE CLAMPING. STEEL INSERTS SET ON ANGLE 
GRIP PARTS; WHILE TOP PLATE AUTOMATICALLY 
FOLLOWS UP ANY LOWERING OF THE WORK. 





ASK FOR CATALOG 941 


TOOL PRODUCTS Co., INC. 


Detroit, Michigan 





SWARTZ 


Represented by 
Cleveland—J. W. Mull, Jr. 


Indianapolis—J. W. Mull, Jr 
Milwaukee—Geo. M. Wolff, Inc. 
Chicago—Ernie Johnson 





Houston—Engineering Sales Co. 
Canada—Hi-Speed Tools, Ltd., Galt, Ont 

St. Louis—Mill Supply & Mach. Co. 

Beverly Hills, Cal.—Production Tool Engineering 


Oneida, N. Y.—W. F. Himmelsbach 
Pittsburgh—J. W. Mull, Jr 
Toledo—J. W. Mull, Jr 
Philadelphic, Pa.—Morgan Tool 

& Equipment Co 
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New! 
Ozalid 
Rapid Black 


MARCH 1944 * 


Ozalid 
Transblack 


the first black-line, dry-developing intermediate paper 


been using a sepia-line paper to pro 5. No Increase in Price. O 


ite originals” of your engineerin san 
Sel 
. : f | will co! nce | 1 of Transblack’s sup ty. 
w, no manufacturer in the field has bee " SPSt seat; 
? 


ite a satisfactory black line intermediate. OZALID RAPID BLACK IS RECOMMENDED for producing the 


)zalid proudly offers—OZALID TRANSBLACK ... best “work” prints from originals or intermediate originals 


QZALID PRODUCTS DIVISION 


hese desirable characteristics 
GENERAL ANILINE & FILM CORPORATION 
Johnson City, N. Y. 


+ 
if 


vering Power. The lines of an Ozalid Transblack in- 


diate possess high actinic density, and produce 


prints without loss of detail. 


\aximum Visual Density. An Ozalid Transblack inter- 


: Gentlemer 

ite is easier to read and work on. Furthermore, 

; nple package of OZALID TRANS 

additions in pencil or pen match the printed lines, rposes 
r 

equent prints are more uniform than those pri , , 

ples of OZALID TRANSBLACK 


1 . 
D BLACK 


ed from a sepia intermediate with black additions 


nn : . ning Ozali eroces 
2ed. Ozalid Transblack intermediates can be made at , lid I oss 


peeds from average originals ... and will produce 


Zz 


sequent prints at speeds fast for intermediates 


manence. Ozalid Transblack intermediates are non- 


- 


ving and resistant to light and chemical action 


——-————-----~-—-------- 


t+ 


after being filed away for years, they will produce 


r 


ient prints OZALID IN CANADA HUGHES OWENS CO., LTD., MONTREAL 


944 173 


























Snal] Rag thie mpany ites 1 fie 
instruments also provide tocls to make INFORMATION FREE 
a precision height gage, whi will a For complete information on equip- 
urate] , , nections of a ment listed in this section, list the 
. el gl ad“ key number preceding each item and 
naar ts! 545° ; your name and address on postcard 
1 ied it thi et are trammie coupons—page 163. 
q if 
ica i l mon . 
nd te a> { ved \\ 
‘ I i il i i 
id tal Ma ne \W k Distri 
ma ugh Edward | var? 
NEW GRINDER DESIGNED (P24) Cutt 'S ay be arpene idially OF 
FOR MILLING CUTTERS vith any desired rake angle. Maximut NEW GAGES CHECK 
\ new itter sharpener lesigned Capac! 29 a, ind 3 PIPE THREADS 
for fast rate arpening of cutter A eee ae for bench wu \ new li 
| used for gear cutting and thread mill and 1 erate va pt tor 


RADIUS DRESSER 
HAS WIDE RANGE 
A new type radiu 


to a wide range 


om i : 





of wheel sizes, | 






s dresser, adaptable 








a ae atininnatnaatininncinhaneneaene nna 


(P26) 





P & W Pipe Thread Gages 


U. S. Tool Radius Dresser made = test AAT! Al 

1eronautica tnrea speci 

eel innounced by the U me Tool w i unce Pratt & W hit 
Waltham Cutter Grinder Mfg. Co ision of Ni Bement-Pond | 

With a capacity up to 4-%”, the \ doubl d gage prov 

ing, as well as of circular form tools, dresser is furnished with three dittet testing the icy of interna 
straight-fluted hobs and multiple cut- ent length diamond holder bushings to (Continued on page 176) 





Consistent with our policy ‘‘Strive to improve tha 


vhich has heen accepted 


According to some standards we probably didn't need a 
new plant but after thirty years of just adding to production 
facilities as business demanded — we determined to build 
a plant and install equipment that could take full advantage 
of the fine skill of the personnel that is known to the trade as 


OGS DILL swe Tite fot 


sist Drills, Center Drills, Reamers, Counterbores, Bearing-izing Tools, Aeromatic Dr 








as good enough’’ 


COGSDILL . . . We are now big enough and so 


equipped 


that we can practice all of the efficiencies attending quantity 
production but not so big that we have lost any of the per 
sonal touch or recognition of an individual who does a job 


well... Send for our 142 page catalog. 


LL COMPAN Y 
DETROIT 21, MICHIGAN 


ives, Cutters, Pilots and Miscellaneous Tools 





L 














are YOU TRYING iat 


sh long - 
-~es through 
ly large forces 2 5 cd 
laret rokes at variable sp — 
i s : nao 
n automatic work cycles, 
le speeds in aenegh tong 
re-s 
oe sony a , continu- 
ply e forc 
ore tter : 
cede ple velocitics® 
sts r 
. t -onstant oO : ie A 
ala xtremely accurate r ago 
tain ¢ 5 rage 
. sther position OF speed 0 
r 
ng member Bac 
yee accurately variable pres 
p y c 5 oe 
: static or 1m orn aati 
mc ize 
6. Closely sym hron ss 
operations or func - sila 
7 ly light - - - OF heav3 pas —— 
* oe ely high velocitie ae 
em * e 
chet long or short distance = pecan 
e 
Obtain continuous autre by get 
7 ing drives at constant By Variation? 
y nge 0 ; 
a wide ra ge 
yar ecurate remote con ia 
8 ee ation, rates 


speed and d tion? 


‘ acceleration norsepowe! out pus 

” prncees Nyt or part of a qo 
° 

11 portant automatic a rr ee - 

” Obte in accurately matc < 
= pene rotating elements* ‘miei 
13 Obtain constant speed outf 

: ee — a 0 automat con 
14. Obtain full pre 


f shock, 
roblems © 
nation of p 
trol, elim 


vibration, ¢t¢ 


Need Olyear! 


Otlgear powers the gear mech- 
anism tn the Victory ship 


In addition to 


world § fir 
and subsequent one 
the greater ship 


f maneuverability and 

rudder safety, Otlgear provtd lower 

nstallation cost and simpler installa- 

OILGEAR tion and irmmuntty of control to pressure 
tn the system, 


IN YOUR MACHINES Olgear's MORE ACCURATE 
CONTROL 


The places where Oilgear Fluid Pov 
can be used to advantage seem endless. 
Serving as the power link between the 
man at the wheel and the rudder that 
steers the ship, Oilgear Fluid Power pro 
vides 8 times more accurate rudder con 
trol in the new ships. . . far greater ship 
maneuverability and a rudder safety fa: 
tor not obtained before. These same Oil 
gear functions, or any combination of 
scores of other Oilgear function: 
mean a great deal to the machine 


building or the machine you ar« 


MAY MEAN FAR BETTER PERFORMANCE 


With the known wide applicability of 
Oilgear Fluid Power Sys 


tems, their record 
of success 


in machines, processes, war 
in speeding operations, bet 
tering performance, simplifying design, 
and accomplishing the “impossible’’, we 
believe the soundest step you can take at 


equipment 


this time is to learn more about Oilgear. 
Why don’t you write Oilgear engineers 
today? THE OILGEAR COM 


PANY, 13VU8 West Bruce Street, Milwau 
kee 4, Wisconsin. 
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More Parts for Less 
Mean Larger Profits 


SPEED CASE STELL 


LOW CARBON OPEN HEARTH PRODUCT 


INCREASED PRODUCTION 


¢ High Speed Machining 
¢ Heavier Cuts 


¢ Good Finish 
* Increased Tool Life 


If you wrote your own speci- 
fications for the ideal, all pur- 
pose, open hearth carburizing 
STEEL, it would be... 


» SPEED CASE! 


More Parts 
Lower Cost! 


Parts on this Universal Joint were machined at 
OS F.P.M ss milled 


O10 cut and torming | witt 10.4 


jrilled with a 
with a 
teed. Even with these exce and with 
machir ing stepped up t< Ld . Nv tool lite 
was increased THREE times ove At d Esti 
mated savings, $49.50 pe r t ste sed. TRY 


SPEED CASE tor Increased Production, lower costs 


Write for SPEED CASE CATALOG showing savings of 20 to 65% 


BUY WAR BONDS 


Licensee for Eastern States 


THE FITZSIMONS COMPANY 


YOUNGSTOWN, OHIO 





licensor 


MONARCH STEEL COMPANY 


HAMMOND INDIANAPOLIS CHICAGO 
PECKOVER'S LTD. Toronto, Canadian Distributor 


MANUFACTURERS OF COLD FINISHED CARBON AND ALLOY STEEL BARS 





NFORMATION FREE 
For complete information on 
ment listed in this section, | 


key number preceding each its 
your name and address on p 
coupons—page 163 


HYDRAULIC VISE SERVES P27 
AS SMALL PRESS 





Reimuller Hydraulic Vis« 


UNIT CONVERTS FIXTURE 
TO MACHINE DRILLING 


(Cor 1 ¢ page 178 
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ae 


JUNIOR | 
PRESSES , 


by ¢ 














For light duty broaching or for assem- 


bling where pressures up to 4 tons . 
ore required, or for light duty \ 


straightening, etc., there is no bet- S |e 








ter press than Colonial’s new all hy-  =—— 

draulic line of “JUNIORS”. —, || ZEEE = 
Available either in bench or pedestal _ am = 
types and for either push or pull Ty) aA 

broaching (with special attachment). = 

Capacities from one to four tons. \ 2B 

Machined and counterbored platen = 


\\ 


for easy installation and location of 
fixtures. Plenty of daylight and clear- 


\\\ 


| (| 





ance. Compact, powerful and sturdy. 
Remarkably low in cost when you 





\ 




















consider the tremendous variety of 
jobs these presses can do. 








For complete technical data 
write for Bulletin No. VJI-44 





2 = \ 

colo niall BROACH COMPANY | | 
DETROIT13.U.S.A | 

aches Prevaching Machines, Gronching Equyamont | | 





Right-Bench type all-hy- 


draulic Junior Press. Also 





available with variable 
speed and pressure con- 


trols and pressure gage. 


Left - Pedestal type 
Junior for press work or 
broaching. Also avail- 
able equipped for pull 


broaching. 












Vo Whe! 


A broad statement? Yes. 
But soundly founded on 
facts—the experience of 
numerous large manufac- 
turers — the actual per- 
formance records of the 
machines, themselves - 
and fundamental 
superiorities of 
design and con- 
struction. 


Larger wheels (24'' diame- 
ter on the standard mod- 
els) provide greater trac- 
tion, faster, straighter cut- 
ting, more production. 
Transmissions, common 
source of die saw grief, 
never fail in TANNEWITZ 
DI-SAWS. 


STANDARD MODEL No. M24 4 
(24" WHEELS) 











Sturdier, heavier construction throughout, plus many refinements of 
design, make these machines the greatest, trouble-free producers in 
their field. It pays to buy the best! 


With a TANNEWITZ DI-SAW you can do in minutes jobs which 
require hours by the shaper, miller or lathe methods. 


Get the complete facts. Just write for DI-SAW bulletin. 


Other Models to Handle Work of Practically Any Size 


Made with 30", 36", 48" and even larger throat capacities if desired, 
the TANNEWITZ "Big Bertha’’ models make available the tremen- 
dous savings of inside and outside sawing, filing and polishing on 
dies, jigs and other work of practically any size. Write for bulletin. 


On request: Bulletins on Single and Variable Speed Foundry 
Band Saws; Sheet Metal Cutting Band Saws. 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICH. 
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WHEEL DRESSER DESIGNED P29 
FOR INEXPERIENCED HELP 


~ 















Carriage Drill Unit 








Abrasive Wheel Dresser 
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REAMERS 








Wetmore type 7 shell reamer 


e Wetmore shell reamers are modern tools — precision 
built for precision work. They have the exclusive Wet- 
more features that assure top production, finer finish and 
economy of long tool life. Wetmore shell reamers are 
available in sizes from 1-1/4" to 6” cutting diameters, 
with right or left hand angle blades in carbide or high 
speed steel. 

When the job requires precision reaming, high pro- 
duction and low cost—it's an ideal job for Wetmore tools. 
That is why they are widely used in so many top-flight 
metal-working plants. 








Send for this New Tool »- 


Guide —it is full of data, eR ne 


information and speci- Arbors for Wetmore shell 
fications... Free to ex- reamers are available 


ecutives and engineers. straight or tapered shanks 


WETMORE REAMER CO. 


409 No. 27th Street Milwaukee 8, Wis. 

















 BOTKEORD, WL. 0.5.8. 





NP EE 
! 


PRODUCTION 
with the 
ANDERSON POWER SCRAPER 





Has a ‘‘natural hand control”’ ... as easy to use as a hand scraper. Left hand serves 
as guide to the blade . . . right hand controls stroke. Pressure of left hand controls 
depth of cut, but forward cut requires no backbreaking labor. A slight forward 
pressure on cylinder with right hand starts swift, smooth forward stroke which can 
be regulated from nothing to 344 feet . . . 60 feet per minute, reverse speed 90 feet 
per minute. Operator can work at a steady rate without tiring as 14 h. p. motor does 
heavy cutting. With this machine one man can do the work of several. 


The Anderson Power Scraper, mounted on an elevating truck is easily moved to any 
location. Machine may be plugged into any electric lamp socket and be ready for 
use. In scraper housing directly across from motor is a scraper blade grinder .. . 
a convenient, speedy means of resharpening scraper blades without leaving machine 


HYDRAULIC 
POWER PRESS 


> For Faster checking 
i and straightening 
oi. 
; The Anderson Press reduces costs to a 
y 
* minimum on checking and straightening 


operations. Necessity of moving shafts 
from anvils to centers for checking has 
been eliminated as checking and bend- 
ing is done in the same position. 





MODEL HP-010-P Attachments for Press include checking 
rolls for checking straight bars or parts 
that have same diameter on ends, and centers for checking stepped or odd shaped 
parts with centers. Checking rolls and centers are spring mounted so that when 
pressure is applied to part to be straightened the rolls are depressed allowing part 
to rest on anvils. When pressure is released, spring tension of rolls or centers 
brings shaft clear of anvils and free to rotate. Rolls and centers easily adjusted for 
different lengths of work and may be removed altogether if necessary. 


Another attachment is an indicator gauge calibrated in thousandths for locating 
high and low spots on work, and it also shows how much shaft is bent when pressure 
is applied. 


A pressure gauge calibrated in pounds of ram pressure is standard equipment. Pres- 
sure required to straighten a part can quickly be determined by operator. 


For a production job with many diameters several indicator brackets can be mount- 
ed in the front of press and multiple diameters checked at the same time. 


Gel all the “Pacts 
Write jor Bulletin 710 


AADERSON BADS. MEG.CO. 
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LESS OPERAT!1Ns 
BETTER WOF 





LAI 





ROTARY PILOT BUSHING 


Pilot bushing fits with a P fit 
therefore a perfect bo 


ROUND-CHATTERLESS. | 
SMOOTH 





pustT- 2a 
PROOF WATCH 
| 
GATCO Rotary jig and pilot bi , 
built for core dr ng, diamond | . 
turret tool piloting piloting hollow 
line reaming, carbide boring, spot facing 
etc. 
Write for full information and prices 


GIERN & ANHOLTT TOOL COMPANY 
1308 Mt. Elliott Avenue, Detroit 7, Michigan 








WIRE ROPE 


CUTTER 









Pows 
Lever A 
Weight 110 Ibs. 
Price $80 


Lewthwaite No. C j 
The compactness and durability 
tool make it particularly adaptat 


shipyard or field work 


All tools are thoroughly tested be 


leaving our plant 


Catalog No. 8 on request 


T. H. LEWTHWAITE 
MACHINE CO. 
307 E. 47th Street, New York 17, N.Y 
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VE YOUR 
IUIPMENT A 
ANCE TO LIVE 


SINGLE ITEMS 







OR COMPLETE 
SERVICE KITS 



































The life and operating 
efficiency of your product 
depends on proper servic- 
ing with the right tools. Whether it takes special 
tools or a standard kit to do the job properly — 
FAIRMOUNT Tools can be depended upon to 
keep your product in condition. Don’t slight the 
final accessory — specify FAIRMOUNT TOOLS. 


Ihe FAIRMOUNT 
TOOL & FORGING COMPANY 


* Hand Tools + Special Tools + Forgings 
/ 10611 QUINCY AVENUE + CLEVELAND, OHIO 





Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 





New Precision Step Drill Grinder Simplifies 
Production and Maintenance of Step Drills 


The quality of a step drill pro 
duced by common methods de pends 
almost entirely on the skill and at 
tention of the individual tool maker 
However, with the development of 
the precision step d | grinder, the 
human element has been et 
eliminated, the characteristics of the 
step being com; ely cont 
the grinding 1 without ad 
justments dut g ourse of grind 
ing. This automa feature insures 
absolute unifor regardless of 





rolled | 





quantity,:and pe its large-volume 
production of ste] 








The apparet lvantages gained , . 
eon I P set P The above illustration shows 
igh ne 5 of the Step ad . m 
citer pans 3) a ore ee Dt ay mechanical design which re- 


tion of drills quires ahole havingdiameters 


fications, entire ndepender diminishing in steps. This is 
the human element. M tenance an operation for step drills 
rey is no longe in obstac =! § ste which has often been neg- 
drills produce: S$ Memod are tected due to difficulty in ob- 
quickly sharpened by the sat uw ss : s- 

. # taining and maintaining step 
form machine-controlled operatior drill 5 
With the step drill grinder step drills seta 
can now be made from standard 
drills The se adv intages re sult ina 


wider application of step drills 


which provide a definite saving of 
machine tools, mar hours and cost; 
this in turn results in greater pro- 


duction. 





You know there are plenty of bene 
fits in chewing gum, too. That’s wh 
all of the Wrigley’s Spearmint we’ re 
able to make from our availabl« 
stocks is going overseas to our fight 














ing men and women. You know 
what a lift it’s been on the job and 
we wish we could supply everybod 
because we have pride, to 
workmanship and productivity B 
there just aren’t enough available top Step drills produced by our 
tanta! . ‘ 
c oe materials right 1 ) method are quickly sharpened 
do it, When we ca ocr by the same uniform, moa- 
sufficient quantity, it will | , 
; chine-controlled method. 
you with the same fine flav ind 
chewing satisfaction W rigley’s 
Spearmint has never been changed! 
= 
} 4 
from Spiral M } 


Ked d i 1S. ¥-126 
































UNIVERSAL 
MIKRO-LOK 
BORING 





Universal Mikro-lok Boring Bars are de 
signed for finishing cuts where extreme 
accuracy. ig required. For jig boring, 
diamond boring and screw machines 
Especially adapted for boring to a 
shoulder, or to the bottom of a hole or 
where intermittent cuts are being taken 
Extremely rigid. Easily and quickly ad 
justed like a micrometer to limits of 
0005 or less 


sets. Write for facts and prices 


Available singly or in 


ane’ 
CS sr 
. 


UNIVERSAL ENGINEERING CO. 


FRANKENMUTH, MICHIGAN 








New safety cup disc, standard equipment, is the greatest 
safety unit ever installed on any carbide tool grinder. It 
prevents the operator getting fingers, or dropping tools 
into cup of cup wheel. It is an integral part of cup wheel 
hood design, adjustable for wheel wear. Investigate .. . 
compare! Hammond's complete line, from chip breakers 


tc 20" grinders, gives you complete facilities for carbide 
tool maintenance. 


KALAMAZOO s4 MICHIGAN 





WRITE FOR COM 
PLETE CARBIDE 
BULLETIN 


1636 DOUGLAS AVENUE 
Eastern Branch: 71 W. 23rd St.,New York, 10,N.Y 
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SHORT CUTS 


WITH 


MAGNET 
MONET LO pea 


FOR 


TOOL ROOM 


AND \ | , 


PRODUCTION 





These illustrations show a few of the many grind 
erations made possible by using Power Grip M 
Chucks. The small pieces illustrated have been ;s 
true to the shoulder 


CCS LEP BLLDLDOLP LLL LL LLOL LLL LLL LLL 
COPE ELLLL LLL DLL LLL LLL L 


without extra |} gs or fhxt ? 
spacing the chuck and parallel ’ 
110 Volts A. C. transformed and rectified thre 
efficient, enclosed, dry plate control Unit to 6 Volts ( 
which energizes the Magnetic Chuck \ safety ist 


shocks and burn outs. 


ROCKFORD MAGNETIC PRODUCTS CO. 3 


1015 Sixth Ave. — Rockford, Ill. 
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“ROCKWELL 


HARDNESS TESTER 

















Shipment within a few days of these 
enormously improved new models 


WILSON 


MECHANICAL INSTRUMENT CO.. IN 


383 CONCORD AVE 
NEW YORK 54, N. Y¥ 
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ARMSTRONG 


Carbide TOOL HOLDERS 





HIGH SPEED S 


3 X .O3 


Standard Shape 
Armide Cutters 


Armide (Carbide Tipped) Cutters and 
ARMSTRONG Carbide TOOL 
HOLDERS can increase your output 


. on long-runs and tough or hard steels. 


é 24%," diameter : 
4 They ncrease the nterva between 


: tool re-grindinas from 20 to 50 times. 
Used by most of America's 3 9 7 


larger screw manufacturers, They cut the toughest and hardest 
these Circle R saws are 4 steels eas 
made of selected high * 

speed steel. Like all Circu- @& Armide Cutters come in 5 standard 
lar goat ae Tools — ’ cutting shapes—''A"’ Right-hand Turn 
are designed by specialists j : ; % 
to successfully accomplish c ing, ''B" Left-hand Turning, 'C" Square 
the most exacting opera gt Nose D" Round Nose (for general 


y 


tions. 


turning and facing), and tc" 60° 
Complete stocks of these 5 oe. Threading. 10 sizes 
sizes are available é 
ARMSTRONG Carbide TOOL 
HOLDERS, come with ‘Stra ght R. 
For detailed information on (iam H. Off-set" or "“L.H. Off-set’’ Shanks 
these and other Circular 
Saws send for Catalog K. rae ms a aie 
NOW! on 4 ae v e extended, ciose-up 


* 


They hold cutters at 180° (proper for 


CIRCULAR TOOL CO., INC. 
PROVIDENCE 5, R. I. 


CHICAGO * PHILADELPHIA + NEW YORK + DAYTON 


ARMSTRONG BROS. TOOL CO. 


The Tool Holder People’ 

POS ANGELES - ROCHESTER + INDIANAPOLIS - DETROIT 360 N. Francisco Ave., Chicago 12, U.S.A 

ae . Eastern Warehouse & Sales: 
CLEVELAND : ST. Louls 199 Lafayette St., New York 



























AIR CONTROL is the Secret of pre- 
cision tapping The Haskins Way 
Accuracy—to a class 4 fit when necessary 
—is constant—each part is tapped ex- 
actly like every other, independent of 
operator efficiency. AIR regulates the 
complete tapping cycle—not only the 
down stroke, but its control is so sensitive 
that the tap is allowed, in effect, to float 
out of the part. Tap life is longer—tap 
breakage practically eliminated. Send to- 
day for your copy of catalog on Tapping 
-The Haskins Way. R. G. Haskins Co., 


2756 W. Flournoy St., Chicago, Illinois 


De-Sta-Co spacers save a lot 6f time When setting mill- 


ing machine cutters .. . they do. away with much idle 
machine time and thus increase préduction . . . they are 
offered in all standard arbor sizes and in thicknesses 
from .001" up, including long spacers cut from bar stock 
and ground to decimal . . . they are made from metal and 
therefore are not affected by temperature changes. . . 
they may be used over and over again, which makes 
them the lowest in cost of any arbor spacers you can buy. 
SEND $1.00, giving us size of your arbor, and we will send you a special 


trial assortment of spacers, sufficient for average use on a machine 


DETROU STAMPING CO. 


2356 Midland Ave -“Detroft 3. Mich= 
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Send for Valuable Bo: {ie 


Forgings For All Industries 
Rough Turned or Finished Complet: 


Compo: Die 
Sect 
Extrusio ols 
Crankshaft rgings 


Gear Forsings 
Die Casting Dies 


Rings, Discs, Block; 
Shafts, Hubs, Bar; 
and Special hapes 
Tool Steel Forgings 


S.A.E. ar 5 
SPECIFICATIONS 
Stainless & 
Copper Forgings 


May we Serve You? 


AJAX STEEL & FORGE CO. 


205 ADAIR STREET 


LOWER COSTS WITH 
THE METALMASTER 


DETROIT, MICHIGAN 





Built by 
BRADFORD 





@ The high-quality construction of 
this Bradford lathe will reduce your 
production costs by giving uninte 
rupted service over long runs 


° Sturdy construction pre sion 





spindles, long-wearing bearings 
special alloy gears,and many other 
features combine to give trouble 
free performan e and ng fe 
x 
Also manufacturers of drilling tal - w 


and tapping equipment 


THE BRADFORD 
MACHINE TOOL CoO. 


EVANS STREET SOUTH OF EIGHTH CINCINNATI, OHIO 
PRECISION TOOLS SINCE 1840 
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| 
ta 
Your Gages Daly 


every shipment of parts 


ant 
a eee 
a “SSM 


epted. Avoid delays and 


irs 


JU 


required to replace 
nportant products because 


al inaccuracies. 


DoALL cace Biocks 


. 














The Jern key to exactness and pre- 
s experimental laboratory, tool 
m and on production lines. To take 
are every gage block need, Do- 
Al sre furnished in three different 
Laboratory Set 2 millionths of an inch 
nsp tion Set 4 millionths of an inch 
Working Set 8 millionths of an inch 
FREE book of Scientific Inspection 
I he many uses and advantages 
age Blocks. Just write for a 
ALITY CONTROL” 
wing y " teed Band Filer 
Fi a) Al a 
cor am BS 
pes) /\ he i Eta 
4 ,) 4 ved } 
J | be SALLOWASTER } 
| 
NTINENTAL MACHINES, INC. 
4 Machines 
Prin pa 
Minnea Minne 








SHELL END MILLS 
No. SEM for 































STANDARDIZES 


another group of 
ror: Tatl(e(-Mmaley ere 


. tools 


They're here! They're New! They're 
Standard! These Wendt-Sonis cutting 


} 


MILLING CUTTERS 


Five tool styles for milling steel 
and non-ferrous materials. Diame- 
ters; 3” to 8”. 4 to 10 teeth 














Ys) . = ¢} 
tools are especially designed carbide 
tipped cutting tools—not adaptations — ee 
of high speed steel designs ~=| > 
DISTINCTIVE CHARACTERISTICS— COUNTEKBURES 
1. New flute angles ste: 1 SPOTFACERS 
2. New fillet designs 
3. New shank designs yy 
—plus 25% longer carbide tips all ~ LE 
~ s ik Le c + < | FLY UTTERS 
round tools. All these new tools any CUT-OFF TOOLS 
of which were formerly classed as “special ? 4 ) i, 
are now standard and listed in new W-S GRINDER HALF a0 
Catalog No. 144. Order through your CENTERS STUB SPOTFACERS 
nearest Wendt-Sonis distributor or ra 
write to WENDT-SONIS COMPANY, -- =~ A) 
Hannibal, Missouri or BRANCH WARE "tome on bh 
HOUSE, Long Beach, Calif ER RIT’ | SLOTTING CUTTERS 











cg EW! 2 | & 
eS Oly ¢ 
WSs BORING TOOLS ROLLER TURNING 
W-S Catalog No. 144 TOOLS 
-« poe 2 t off the pre y — 
eas \ qiteel t d y tp ow 
pa est pr F SPIRAL END MILLS ROUTER & 
3! TODA? your 
oe FREE copy 
CARBIDE TIPPED CUTTING TOOLS 
BORING TOOLS © CENTERS * COUNTERBORES © SPOTFACERS © CUT-OFF 
X TOOLS © ORILLS © END MILLS © FLY CUTTERS © TOOL BITS © MILLING ) 


CUTTERS » REAMERS © ROLLER TURNING TOOLS © ROUTER BITS © SPECIAL TOOLS 


St 














DIVERATURE . 


OF INTEREST TO PRODUCTION EXERuTI\ 


J 








NFORMATION FREE | 
; To receive the booklets listed in this | 
oc t t section, list the key number found on | 
the heading o. the desired literature 
and your name and address on the 
postcard coupons—page 163 
(1066) Oil Recondit 
(1054) Fixtures 
(1062) Electric Moists 
; er ( 1s 
ev illetir esignated a cribing iddition to its line I (1067) Ciamp 
H-23, erating al nstruc let inde fixture ullet 
' ft n I new 500 il 
i : 
" i I i indle Ww " 
< i I tak aw | K 
t al I tliat I i as 
{ H it ( et 
(1063) Cutter Sharpener (1065) Miller 
Designated as No. 471-44, a technical Che Cincinnati Milling Macl 
illetir ulable Michigan announce inew < italog covering t 
Tool Ce escribing the company’s 28” Vert Hydro-Tel Milling M (1068) Metal Cutting 
new re il ning checker for hobs hine Designat M-1284, t! \ 
| i eT! | it nN ple ¢ i 
ti itains machine details and including mensions tor raise 
r I i i trati ] 4 al lt | lcdii¢ mat ines i j 
ing the met of operation in making scription of the 360° Automatic |] (Continued on page 



















For accurately measuring large, small and odd 
shaped parts speedily, this No. 13 Comparator is 
popular and attractive. The 8” square base is 
ground flat on top and often fitted with V blocks, 
anvils and stops of various kinds. The bracket which 
holds the 21/4" indicator extends 4” over the base 
and is adjustable for measuring up to 6". 


; There are many uses for this inexpensive, durable, 
~grt pa as sete in every shop where accu: 

















" . be 7 ~ <2 84 i San 
SEND FOR -\ 
CATALOG ~ 5 


SS : 
B.C. AMES CO. 


WALTHAM, MASS., U. S. A. 
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(A DISCUSSION OF TODAY'S 
ASSEMBLY PROBLEMS) 





en there is a rejection of a precision-part thousandths of an inch? Or half an inch 
ssembly in any plant, Precision has failed pound torque ? Some understand. Most do not 


\ > t re " y serf . : 
When there is varying performance of two ee a ee ee 


more mechanisms assembled from inter- proof that the man or woman with the wrench 


} vreahia > “~ - Ira 
angeable, identical precision parts, Preci- is the decisive factor in final precision 
on has failed. 

Douglas Aircraft Company, in one instance, 
lake issue if you will, but why will your sit 
y reduced inspection cOmplaints on an assem 
ecision pr ducts vary? x 2 
7 bly from 100 to 6 per day by giving the man 
Why will two identical pumps, generators , 
; with the wrench the proper tool for Pre 
other mechanisms have varying perform- ; 


a cision Assembly 
ce characteristics? Why will one automo- 
uur work with many leading manufa 
le operating under the same conditions as In : ty din; if ac 


turers, we have been able to help them reduce 





ts twin achieve superior mileage or perform- 


esinid rejects, cut costs, achieve identical peak per- 


f r alata + nre t 
formance operation of precision t hanisms, 
Although through science and craftsman oo par ‘ 


ship interchangeable parts are being produced 








to extreme tolerances, the application of this One of the requisites to Precision Assembly 
precision— Precision of Assembly — depends 1S precisiol torque Let OUr eCnyvinee;rs discuss 
yn the man or woman with the wrench this particular phase of manufac‘uring with 
And what does he or she know about ten you. Write to D partment TE-7 





RICHMONT, INC. 


tors of Precision Assembly Methods @ Manufacturers of the Livermont Torg-Stop Wrench, the precision production-line torque wrench 





est 7th Street, Los Angeles 14, California 7 Eastern Representative, 428 New Center Building, Detroit 2, Michigan 
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the heading of the desired literature 
and your name and address on the 


I atiol! teatures, t Mi 

together wit illu INFORMATION FREE A met 
ratios - ma ne in actor \ To receive the booklets listed in this recent al 
available t ure eaflet nm the section, list the key number found on 

















postcard coupons—page 163. ” 
(1069) Chucks 
The Handbook Of Chucks. 32 pag: (1075) Degreasing 
Westcott Chuck Co Written primar W ritter 
ly for students and newcomers to tl ‘ also al gineer! 
netal-working industries, the har ‘ sing 
book expla! the fundamental con { 
truction and uses of chucks. Well il (1072) Plastics 
lustrate t contains information on A new folder dealing with “Toolite” egreasing 
the chuck, the modern chuck, uses of a thermosetting phenolic plastic for nswel 
the chuck, mounting on a lathe spindle, casting tools, dies, and fixtures 1s avai 
loading a work piece, unloading work able from Adhere, Inc The booklet 
and unmounting the chuck, how to explains the properties, characteristics e-greasincg 
change ws, how to reverse jaws, and and procedures of plastic, together roper Si 
chuck maintenance with illustrations showing the steps in for deg 
producing tools, dies, and fixtures wit! 
(1070) Tap Extractors the material (1076) Welding “he 
[The Walton Co. announces new C. E. Phil & | ale 
literature dealing with the Walton Tap (1073) Hydraulic Machine andbook of eng 
Extractor The publication deals with Barnes Drill Co. has available a nev yrocedure ’ eat-tre 
simplicity of operation, immediate de bulletin dealing with its standard hy- dures for t lie st | 
livery, and the company’s free condi draulic units arranged vertically, angu “Arc Welding in the Maint 
tioning service larly, or horizontally for special drill Construction of Tools and 
ing, reaming, facing, boring or tapping leals witl tio 
(1071) Abrasives operations. Designated as bulletin No terial, types of electrod: 
Carborundum Company announces a 150, the publication lists features and ange or gt 
new booklet giving complete details specifications of hydraulic unit data, dep 
of “MX” products manufactured by It also contains illustrations and de properties 
the company It describes features scriptions of the machines for various licati 
i of its traigl t wheels, mounted wheels applications istra 
and sticks, and other abrasive prod- 
ucts An excellent feature of the book (1074) Metals (1077) Dust Collection 
let is the five-page section of pictures A new bulletin designated as No, 18 Air Processing Equipment 
howing irious applications of MX and entitled “Meehanite, the Metal for Peters-Dalt 
l is been releas¢ (Continued on page 


product tio Complete specifi Post-War Castings,” | 


HOW AMERICAN ENTERPRISE PRODUCES MORE, FASTER, BETTER 
WITH BOWSER EXACT LIQUID CONTROL 


Up where sawmills have to be flown in... 


Bowser Engineered 
Fueling Systems 


Installing airports and fueling systems on the route to 
Alaska operated by Northwest Airlines for the Army Air 
Forces, was a mighty tough job. The route was largely 
through primitive country, some of ‘it so isolated that 
ground transportation methods were useless. For instance, 
a 24-bed hospital was flown in. So was a sawmill. That 
gives you an idea of the problems. 

Bowser Fueling Systems were chosen for three major reasons: 


1. In airport operations in many countries, under all ex- 
tremes of conditions, Bowser Systems have proved superior 
in the delivery of clean, dry, safe fuel. 

2. Bowser designs and builds systems to meet virtually 

every kind of special requirement, however unusual. 

3. Bowser-built equipment has established records for de- 
pendability and efficiency in hundreds of industries over 
scores of years 

Airport fueling systems are a specialized field, of course. 
| But Bowser specializes in every phase of exact liquid con- 

trol. Bowser Meters, Proportioners, Filters, Lubrication 
Systems, Pumps, Stills, etc., have indispensable appli- 








toc) 











cations in almost every factory. 

Here’s a typical example: A plant in upper New York Stat 
installed a Bowser Pressure Filter for cutting oil. First job 
was reclaiming oil that had been in use five years and was 
terribly dirty. Two processings restored it to original color 
Cutter life between grinds was increased approximat 
100%. Note this, too—-Dermatitis cases (skin infection 
due to contact with oil) dropped appreciably immediately 
after the filter went to work. Those points add upt 
a major economy. BOWSER, INC., Fort Wayne 5, In 
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Not only has Bowser'’s wor production earned the Army-Navy E 


Bowser equipment has helped earn it for scores of other companies 
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ERSOLL (13 na lhart | 


BASIC GRINDS FO STANDARD CUTTERS 


108 











GRIND 2. Finish Milling Cast Iron. The .0005” high heel GRIND 3. Rough Milling Low Carbon Steel 
may have to be changed to suit the tilt of the spindle 7 
This can be determined from the finished surface. 


sh Milling Cast Iron. 














h Milling Low Carbon Steel. If GRIND 5. Rough and Finish Milling Aluminum. Hone GRIND 6. Helical Slab Milling Cutter. 
ered, reduce the length of flat on face. to a keen smooth cutting edge. 


BASIC GRINDS FOR INGERSOLL SHEAR CLEAR CUTTERS 





‘ 
4 PRIMARY 


LEARANCE 
t NDARY 
LEAR ANCE 











Milling Cast fron GRIND 8. Milling Steel GRIND 9. Milling Aluminum. Hone toa keen smooth 
cutting edge 


of these charts, suitably To obtain best results with your milling cutters it is essential that they 
hanging in your tool room, be properly ground. Minor variations may be necessary to suit par- 

oie upo ft, ° eee ° 
eps cys ticular conditions, but satisfactory results will be obtained if cutters are 


ground in accordance with these charts 


For further information on the technique of grinding milling cutters write for Ingersoll 


Bulletin No. 54 describing the Ingersoll Cutter Grinder 


Ingersoll manufactures inserted blade milling and boring tools of all types. These 
are shown in our Engineering Specification Sheets available on request. 


SHEAR CLEAR RAY BLADE Heavy CONE TYPES Medium 


NGERSOLL MILLING MACHINE CO.. ROCKFORD. ILLINOIS 














ng unit INFORMATION FREE 
t To receive the booklets listed in this 


section, list the key number found on 
the heading of the desired literature | 











and your name and address on the | 
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3 diameter 
ible for h 
vertical mount 
tting of vise 
i. ains unaltered 
' * ‘ le nter 7¢ oll work diameters insures accurate radial cuts. H 
t I itk rd ball-t ring shaft support ened V jaw reversible in vise } movement of 
belt te n adjustment by one set in pale tare aws locates shafts correctly in V jaw 
ranae { speeds, capacities and pressures. Write 
for ; yuid pump bulletin Base size 8” x 7% Approx. wt. 80 Ib 
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NAVY « AR FORCE 
MERCHANT MARINE 


TUTHILL PUMP COMPANY 
939 E. 95th ST. @ CHICAGO 19, ILLINOIS 
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MACHINE COMPANY 


990 HOUSATONIC AVE., BRIDGEPORT, CONN 
3017 MEDBURY DETROIT, MICHIGAN 
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Misaligned tools, excessive set-up time, 
inexperienced help and complicated ad- 
justing mechanisms on tool holders or 
holders that do not provide accurate 
micrometer adjustments—these are some 
of the headaches which often accompany 
multiple spindle set-ups. They are ob- 
stacles fo securing accurate work and 
maximum production. 
Midwest Adjustable Extension Tool Hold- 
s were designed for multiple spindle 
production jobs. They provide a simple to 
Operate, yet a micrometer accurate adjust- 
ment to compensate for unequal tool wear 
ad for variations in tool length. The ad- 
stable feature reduces set-up time and 
<es the axial position of al] the tools on 
b accurate. With these holders it is 
ble to drill, tap, counterbore or ream 
rious depths or use tools of unequal 


ths 


@ ADJUSTMENTS CAN BE MADE IN STEPS OF .001 
AN INCH. 
@ OPERATOR CAN MAKE ADJUSTMENTS BY HAND 
TOOLS NEEDED. 
@ SET-UP TIME IS REDUCED. 
@ DESIGN IS SIMPLE, CONSTRUCTION RUGGED, 


ALIGNMENT ACCURATE. 
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MIDWEST PRODUCTS 
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HERE’S HOW THEY WORK 


Midwest holders are provided with an 
extremely accurate, ground fit between 
the sleeve and the shank. A knurled, 
graduated collar which controls the 
adjustment is located at the top of the 
sleeve. A key fixed in the sleeve with a 
sliding fit to a keyway in the shank 
provide a positive drive. 

Micrometer, longitudinal adjustment 
steps of .001 of an inch are made by 
turning the collar one space on the 
bevelled edge, graduated scale. The 
collar holds firmly at all positions of the 
scale. There are no screws or locknuts 
to give trouble and, without tools of any 
kind, the operator can easily make the 
adjustment by hand, 
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ADJUSTABLE HOLDERS. 


MIDWEST TOOL & MFG. CO. 


2364 W. Jefferson Ave. 
Industrial Distributors and Factory Representatives in all production centers of the United States 


Detroit 16, Mich. 


INCLUDE—MILLING CUTTERS ° 
SLEEVES * COUNTERBORES * END MILLS © REAMERS ¢ 
SPECIAL TOOLS * FORM TOOLS « CARBIDE TIPPED TOOLS » 
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PRECISION THREAD MILLER 


FULL AUTOMATIC CONTROL 
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INTERNAL OR EXTERNAL RIGHT OR LEFT — UP TO 7 INCH DIAMETERS 
COMPLETE MOTOR EQUIPMENT — FIXTURE TO SUIT 


The James COULTER Machine Ca. 


BRIDGEPORT ° CONNECTICUT © U.S.A. 
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Let Us Recon ‘itioy 
Your Tap Extr: ctors 


48 Hour Service 





*No annealing 


*No drilling 






*No damaged threads 





*No costly delays 






Immediate Shipment. St 
sizes N 4+ 2.3.4 
flute 3 | 
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The WALTON Compan 
4 ALLYN STREET - HARTFORD, COM 


IMMEDIATE DELIVERY 


AUTOMATICS 
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GEAR MACHINERY 


GRINDERS 
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hard N 


LATHES 
Warner & Swasey et N 2,4 46 


MILLING MACHINES 
ecker Vertical N B & 6—W 


USED & REBUILT 
MACHINE TOOLS age POWER PRESSES 


_ . 
< MACHINERY © 
546 Second Ave. ~ Se petroit Mich 


Phone sdillac 3103 
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HEADS 


STANDARD SINCE 
1915 





|56 DIFFERENT STANDARD SIZE 
| ADJUSTABLE DRILL HEADS, 


| CAPACITIES UP TO 1'/2" DRILLS 
| SEND US YOUR B/PS 
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_ | All Types of Fixed Center Heads 

| UNITED STATES DRILL HEAD CO. 
Cincinnati, Ohio 
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G RAND RAPIDS 
NO. 60 
UNIVERSAL CUTTER 
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SABINET BASE 
| BALL BEARING TABLE 
FIXED TABLE HEIGHT 
XED BY 35 YEARS OF EXPERIENCE 
| LDING PRECISION GRINDING 
4)NES. 





> Bulletin on request 
LMEYER & LIVINGSTON CO. 


110 Straight Ave., SW 
1D RAPIDS 4 MICHIGAN 





cA cutting fluid is measured by its performance 


on a particular job. Yet it isn’t necessary to try 
one oil after another until you hit the one which 
performs best. Engineering knowledge based up- 
on experience can expedite your selection. 

D. A. Stuart Oil Co. offer you the cooperation 
of skillful, trained engineers. Experience since 
1865 has developed an insight into the funda- 
mentals of c@tting and grinding fluid application 
which is available to you with every drum of 
Stuart Oil. 

There is a Stuart service engineer near you 
ready to help eliminate guessing at cutting fluids. 
Why not use him? 


Having difficulties in thread grinding, gear 
grinding, form grinding? Investigate Stuart's grind 


ng oils, including ThredKut 99 grinding o A 
SuperKool 81X and Excelene ty 


Our new booklet, "Grinding With Oil," tells 
the story. Write for a copy 














p.A. Stuart [Jil co. 


2753 SOUTH TROY STREET, CHICAGO 23, ILL. 
ESTAR SHE 


Worehouses in Principal Metal-Working Centers 
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HIGH SPEED 
END MILLS 
” 
CONTINUOUS 
PILOT 
COUNTERBORES 
. 
| SPIRAL FLUTED 
CHUCKING REAMERS 
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DEALER STOCKS /oday 
.. ON THE JOB /omorrow 


Because complete stocks of Putnam Too 


throughout the country, one day deliveries are usu is pos hie. 

In no case does it take longer than 48 hours to deliver any one 

of the 761 items in the Putnam line. 

Now included as standard Putnam Tools are shell end mills —~ 


entative 


mm these 


your nearest Putnam distributor or sales repre 
factory—for full information 


lasting cutters 


sce 


or write directly to the 


i & 


long- 
















COMPANY 


Charlevoix Avenue Detroit 7, Michigan 
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_ UNTIL GRAPH-MO STEEL 
WAS USED 


A manufacturer of skiving knives used to cut 
synthetic rubber, truck tread cutting knives, paper 
knives and slitter knives was faced with an aggra- 
vating problem. A substantial amount of stock must 


be machined away to produce the cutting edge. 





When made of ordinary tool steel they would warp 
out of shape so badly after they were hardened that 
many of them had to be scrapped causing a sub- 
stantial loss in man hours, machine time, and profit. 


Graph-Mo steel proved to be the answer to this 
problem. Knives made of this performance-proven 
steel showed practically no movement after hard- 
ening. The excellent machinability of Graph-Mo 
steel permitted the knives to be made faster. Its 
excellent wear resistance permitted the manufac- 
turer to produce tools possessed of remarkably 
long service life. 


Put Graph-Mo steel to work in your shop. It has 
been the means of licking a multitude of tough 
tool and die problems. Steel and Tube Division, The 
Timken Roller Bearing Company, Canton 6, Ohio. 


he 48 page 

) i od Ol na 

Pop aCe proven 
Graph-Tung, 
M N.S. 
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WELDON gree 
INSPECTION 4s 
DEPARTMENT 
* * * * * * * * 
QUALITY tate 


@ Assured by high grade workmanship and finest mate- 
rials, the quality of WELDON Tools is further safe- 
guarded by a rigid policy of 100% inspection. Each end 
mill or special tool, for example, undergoes from 5 to 
12 inspection operations. Included in the facilities of 
the Inspection Department is a temperature controlled 
“Standards Room” equipped with Optical Tools and 
Instruments, Pratt and Whitney Measuring Machine 


and Super-Micrometers, and Master Reference Gages. 


Write for Catalog 8-B 


3000 WOODHILL ROAD 
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Typical amall parts that 
are successfully deburred 
by Roto-Finish Process. 





AY | ASS production mechanical deburring 
at a prominent aircraft parts manufactur- 
ing plant in Detroit proved so satisfactory 

Loading parts and Roto-Finish that today an entire Roto-Finish depart- 
Grinding Chips into a Roto-Finish ment has been developed. 


ichine. The large ic » ne A ‘ c 
ap nie larger pic ture shows The speed-up in production and amazing 


Roto-Finish department—a . . , , 
savings are typical of the advantages of 


| 


Defense Plant Corporation instal- 


i _Fin} ° eds ’ war plants. 
seg agent -uat ye pam Roto-Finish in hundreds of w pl s 


ids and boosts production Working equally well on large and small 
emendously. parts of steel, brass, aluminum, magnesium, 
stainless and nickel steels, it is natural that / 
Roto-Finish offers tremendous possibilities 
for peacetime production, too! 
For your reconversion planning—be sure Jue GUURGIS PRODUITS (8 
to have full details about this new produc- Py er 


tion technique. Send for literature—and | WT 

we'll be glad to receive sample parts for 

processing. 2 — 
THE STURGIS PRODUCTS COMPANY 


292 JACOB STREET, STURGIS, MICHIGAN 







































l ight, 
Easily 





Handed’ JPL 


Flexible 


Write 
for 
Literature 







Lilies weed: ! 


A reliable precision indicator espe- 
cially designed for rapid, convenient 
and accurate measurement of inter- 
nal diameters. Variations of as little 
as 0.00005" in size, out of round, and 
taper of bores can be quickly deter- 
mined. Hundreds are in daily use on 
production lines and in inspection de- 
partments on innumerable applica- 
tions where close limits on size, round- 
ness and straightness of bore are of 
prime importance. 





It can be set to any required size di- 
rect from Johansson Gage Blocks or 
Master Ring. 


SWEDISH GAGE CO.,OF AMERICA 


8900 ALPINE AVE., DETROIT 4, MICH. 








TURNING ROLLS 
and 


gay WELDING 


The Perfect Team... FOR BETTER 


AND FASTER TANK WELDING 
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The constant uniform speed of Ransome Turning 
Rolls makes them ideal for use with automatic 
welding heads when welding large circular 
tanks and cylinders. 


The units are equipped with variable speed 
transmissions giving a wide speed range and 
means for changing the center-to-center dis- 
tance of the rollers for handling work of various 
diameters. Smoother, better welds and more 
economical production result. Write for full in- 


- formation. 


WELDING POSITIONERS 
HEADSTOCKS-TAILSTOCKS + SPECIAL POSITIONING EQUIPMENT 


MACHINERY COMPANY 
DUNELLEN, NEW JERSEY 


SUBSIDIARY OF 
WORTHINGTON PUMP AND MACHINERY CORPORATION 
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H asten 
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Hustiine 
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Fi 
Striving f © 


TO PRODUCE MORE AND BETTEP 
x — 
Complete engineering service assis 
YOU in producing IMPRO\ PARTS 
at REDUCED COS 


Hore 


ENGINEERING 


Service 


13722 Linwood Ave., Detroit 6, Mid 
* * ¥* ® ‘ 





BALDOR 


scarnc GRINDERS 


for accurately sharpening 


CARBIDE 
TOOLS 


1-YEAR 
GUARANTEI 








BALDOR CARBIDE TOOL GRINDER 
sion-buil 5) rately and quick 
ening Carbide Tools Sturdy '/, H hec 


duty ball-bearing, reversible Mo 
adjustable tool-rest tables 
Satisfaction aranteed 


NEW LOW PRICE $95," " 
WRITE FOR BULLETIN 30 


BALDOR ELECTRIC COMPAN 
4335 Duncan Ave St. Louis Mo 


BUILT BY MOTOR SPECIALISTS 
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DIAMOND TOOLS 
























| Speer Vee Yer 


RIPPING FORCE 15 TIMES AIR LINE PRESSURE 


® \ir Vise helps workers get out more and better work—in 
ot control valve opens and shuts vise instantly, leaving 

s free to produce. Operates from air line or individual 
exerting a grip of 15 times air line pressure. Jaw opens . 

1es, easily fitted to hold castings, parts, jigs. etc. Speeds Get our new catalog, 20 pages, illustrat- 

lrilling, light milling, tapping and assembly operation ing the complete line of WILLEY S Dia- 


sturdy, trouble-free, low in cost! »*»»- Speedy Air $94 mond Tools and Mechanical Dressers. 


e with Foot Control Valve, Air Hose and Fittings, only 
WRITE FOR CATALOG 41 








Prompt Delivery from Your Supplier or Write Direct. 


W. R. BROWN CORPORATION 
A 5722 Armitage Avenue . Chicago 39, Ill. WILLEY’S CARBIDE TOOL CO. 


? AIR REGULATORS + AIR FILTERS + AIR GUNS + PORTABLE COMPRESSORS 





1342 W. Vernor Highway Detroit 1, Michigan 


CCITT = smoot pLanine 
LARGE HOLLOW SPINDLE TYPE 3 WITHOUT CHATTER 
Increase Production, Improve Work, a 


- ] RED-E STYLE K 
Save Man-Power and Materials! i) 


Shaper Tool 
13 A RS VA OCS OE Sl es 1 DESIGNED FOR SMOOTH WORK 
Standard Types 16“ to 36°’ 














USA 


8 te he Die AL oe te 


Why use a lathe tool for a shaper when you 


can get a Red-lI Shaper Tool that will take 
perfectly smooth, heavy cuts with absolutely 


no chatter? 


ee we. 


This is a single-purpose tool with the old 


goose-neck principle. The cutting point ts 


X on the line of deflection and any springing 
Wah \\\N of the tool it takes away from the work and 
prem ai) }}) \}\ 


>. —- not into it deeper. 
) a 


are many jobs today which Standard square High Speed Steel treated tool 


btedly could be betterdone aan A bits are used. Larger sizes made on order. 





WRITE FOR CATALOG E-44 


THE READY TOOL COMPANY 


585 IRANISTAN AVE. 


CMOUTEAU AT GRAND BRIDGEPORT CONN 
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retary, A. L. Potter. 





Executive Sec 


@ For application blanks and information pert 
ing to membership in the American Society 
address the Secretary’s 


2567 West Grand Boulevard, Detroit 8, Michig 


A. S. T. E. DOINGS 


@ National A.S.T.E. Headquarters: 2567 W. 
Grand Blvd., Detroit 8, Mich. Telephone TYler 
5-0145. National Officers: (194445 term): Pres- Tool Engineers, 
ident D. D. Burnside; Ist Vice-President, C. V. 
Briner; 2nd Vice President, A. M. Sargent; 3rd 
Vice-President, W. B. Peirce; Secretary, E. V. 
Johnson; Treasurer, F. W. Eaton; Assistant Sec- 
retary Treasurer, L. G. Singer; 


@ Senior initiation fee is five dollars. Dues eig 
dollars per year for senior grade members 


and five dollars per year for junior grade membe 


ship. Junior initiation fee is two dollars 





Atlanta: R. | Ferris of Continental 
Machine Inc., was principal speaker 
it the June 7 meeting held at the Ans- 
ley Hote Approximately 125 mem- 
ber ind guests turned out to hear Mr 
Ferris talk on “Precision Measure- 
ments in Industry.”Movies also were 
presente n the subject and were fol 
lowed by a demonstration and explana 
tion of a complete set of instruments 


including gage blox« ks master tlat line 
bar, and monochromatic light 


inghamton: Technical speaker at the 
ul meeting hel it Hotel Sher 
reene, N. Y. was Malcomb F 


Iki ef engineer for Firth-Ster] 


ing Steel Ce lle spoke on sintered 
carbide t ind carbide insert dies 
The talk was accompanied by a film 
giving a thorough description of the 
ipplication of carbides Seventy-eight 


member ittended 


Central Pennsylvania: J. R. McGrath, 
local representative, and John Kinsey 
export manager, both of Micromatic 
Hone Corp., presented a two-part movie 
it the May 11 meeting held at the York 
Engineering Society. The talk covered 
the technical and practical aspects of 
the honing process, and its relation to 
various other machining processes. At 
tendance was 36 members and guests 


Dayton: Instead of the usual dinner 
meeting, the chapter held a quiz pro 
gram on “Tooling Problems” at the 
June 12 meeting. 

John K. Matthews served as chief 
“expert”, assisted by Ray F. Bleicher, 
Howard T. Walther, and C. E. Mon- 








Executive officers and committee chairmen of the Baltimore chapter met May | 1 Spe 
session to chart membership drive. They are (left to right): W. L. Reynolds, Fred 6 
G. Steiner, J. O'Connor, Edward Kuzma, Stuart H. McCaughey, Charles Moyer 


W. Daryl Winger 


nier The “experts” answered ques- 


tions submitted by members before the 
meeting. The meeting was the last 1 
door session until Fall. 
Detroit: Approximately 300 members 
and guests attended the June 8 meet 
ing at the Hotel Fort Shelby to view a 
government movie, “Battle of the 
Beaches,” a film depicting various am 
phibious operations 

Capt. W. S. Rigby of the Detroit 
Ordnance District substituted as tech 
nical speaker for Lieut.-Col. Jarrett 
who was unable to make an appearance 


and Howard C. W 


[ 
. 7 AA ' 
) 

Erie: V S lack 
Heintz, ( é 1ddres 
eTS an b € \ 

He score g ernn 
ind ener ict 
otl gover nt as 1 


> 


(Continued on page 20: 





Shown above is part of the large crowd that turned out to hear Ervin (Cannonball) Baker former automobile and motorcycle racer, of 
May 4 Meeting of the Indianapolis chapter at the Lincoln Hotel. 


THE TOOL ENGINEER 





















OACHING 


PROVEN 


m Tanks Today... 
teady for Tractors 
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War’s demands necessitated an increase in the 
speed of precision production. Broaching met 
the challenge successfully. Forward-looking 
manufacturers will plan to cut costs, use man- 
power efficiently in peacetime by broaching— 
the American way. 


Here is a typical example: Increased output, 
uniform accuracy, and excellent finish are ob- 
tained by broaching the internal bolt pads in 
tank track connector links. An American T-15-36 
3-way type machine, provided with a manual 
positioning device to prevent loading a part 
of the wrong hand, does the work quickly, 
economically. 


Let American’s complete broaching service — 
machines, tools, and engineering—help you in 
war production or in postwar planning. Phone, 
wire, or write for complete information. 


BROACHING TOOL 


—— 

WOMACHH 
“Y Xoy Vol mee 
MACHINE CO. 


ANN ARBOR, MICHIGAN 


s 
BROACHING MACHINES 
PRESSES 


BROACHING TOOLS 
\ SPECIAL MACHINERY 
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Reid, super 


Fairfield County: M. W 
r of to and fixtures for Gen 


isor jigs 

eral | tri (ompany at Bridgeport 

Cor vas principal technical speaker 
i t June 7 meeting 

Also on the program was a report by 

K o ff, supervisor of tools and 


{ 


Fond du Lac: 


juipment for the United Aircraft 
orp., who told of a conversation with 
Maj. Gregory Boyington, U. S. Marine 
orps, concerning his downing of four 
lap Zeros in one day. The meeting 
vas the last one for the summer, the 
1iext session being in October. 


lermination ot war con- 


tracts was discussed at the June 9 meet 
ing held at the Beaumont Hotel in 
Green Bay, by A. F. Gehrke, district 
nanager of the Smaller War Plants 
orporation, and A. J. Freese of the 
‘ (Chicago regional oftice of the S. W 
r. It was pointed out that all 
inufacturers should keep careful re¢ 
rds of inventory and status of work 
ind that all data should be pres¢ nted to 
the contracting office for settlement as 
On a rders for termination of work 


“y 
| 





Morris, former national president 


Ray H. 


administers oath to new 





Buffalo-Nia har 


officers. Left to right: Morris; H. Rose, chairman; J. Bemb, Ist vice-chairman 
2nd vice-chairman; W. Sossong, secretary, and A. C. Dayman, treas 
are received. It was also explained lie Mak 
that various W. P. B. offices will hol held at t 
meetings and schools of instruction Building 
contract termination in the near future A] I 
Also on the program was a talk larold Ma 
R. B. Seger of the Lindberg Engineer ell P 
ing Co., who talked on “Heat Treating wa 
Hints.” He explained how variou Affairs ( 
dif fic ulties could be overcome, esp¢ 
ially on unusual shapes and _ types 
material Golden Gate nica 
lune 13 meet , 
Fort Wayne: |! Georg M was 
process tool engineer tor | vser, [1 I 
poke Practical Die (Continued on page 
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iron, close-grained and of high quality 


Coref scraping 
\ Oost ee ls 
Y 


VITAL For SUCCESSFUL INSPECTION 


LOMBARD ANGLE PLATES 


Rigidly supervised control of productior 
unequalled precision within three tolerance 


three price ranges 


life accuracy and 


Long 


assured through Lombard’s sp: 


c 


treating and accurate finishing 


Machine F 


rey 4 Fin f 
Hand-Scraped Fir F 
OTHER LOMBARD 
= 1d Bench Plates 
Surface Plates B 
SURFACE PL 
ping of worn surface ¢ 








Sales Office . 60 £ 


ASHLAND 





3 FINISHES AVAILABLE 
PRECISION EQUIPMENT 


ATES RECONDITIONED 


LOMBARD GOVERNOR CORPOR 


. 
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. 
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ILLING a wrench slot in these rings was orig! ing in place 
nally treated as a broaching operation un- nge of mil 
the job was put on a Nichols Miller. The work itions—to ft 


re economically. 
Niche yls 


Millers everywhere, performing many 


at’s why you can see 


fferent high-speed machining opera- 
t c 





under the same roof—on produc- 
lines, in toolrooms and laborato- 


One is cutting hexagonal nuts, an- 


er is being used for wet grinding 


ll another 1s doing precision turn- 





implified, and the output was increased from For the N 

100 pieces to 9,000 every twenty-four hours! miller. Start 
[his is not an unusual situation for the Nichols bringing the 
Miller. It is often called upon to do the work of work,W.H 
ision boring machines, lathes and grinders it a machi: 


7 


( 








lath o on through a wide 
boring, turning and facing appli- 

f s in “tenths? 
i0ls Miller is not an ordinary hand 
with the fundamental principle of 
tter « ding head down to the 
& Sons has engineered around 


| that permits countless precision 
itions heretofore considered only 
of heavier, costlier 


Whether yours is a large plant or a 


ll shop, you will be interested in the 
w-cost-per-piece-milled” advantages 


10ls Miller. 


So why not write 


day for the 86-page handbook illus- 


ing its many unusual applications? 


uu U 





THE NICHOLS 








1944 








a 
ILLER 


**The Miller That Comes to the Work’ 
E DISTRIBUTORS: NICHOLS-MORRIS CORP., 44 CHURCH STREET, NEW YORK 7, N. Y. 
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n History of Honing.” He 
supple ented his tall vith a moving 
pi tu 
Hamilton: The innual field day 

is } lune 17 at the Dundas Golf 
Clu Dunda Ont \ $50 Victory 
Bor va varded as grand prize, and 
tther prizes were given for winners at 
y . ‘ 
Hartford: Tell Berna, general manager 
rf t Ma | Builders Associa 
tion was ma peaker at the June 5 
neeting he at the Hlotel Bond He 
talke mn the production achievements 
f aircraft, machine machine tool, and 
yall bearing manutacturers He pointed 
vut that management skill will be need 
ed to achieve postwar prosperity 

\! on the program was a talk by 
Gene Sarazen, professional golfer, who 
talked on his experiences while on 
tour \pproximately 450 members, 


manufacturing executives, and engi 


neering associates attended the meet 
ing 


Houston: C. K. Worthen, of the Nor 


ton Cor iny, was technical speaker 
at Ma lt meeting, held at the 
Houston Country Club. His talk on 
Grinding Wheels and Their Appli 
itior , mpanied b a sound 
+ 

\ i was s wing of 

i L fie | Stu \ge 
’ vy of Mod 
\b 150 members 





The wide and well-graduated range of Niagara Power Squaring Shears offers the 
most productive machines for the many requirements of war plants. They cut *''°Y 
sheared edges and narrow strips straight to within a few thousandths of an inch. 5, ; 
They are arranged for convenient operation to speed up squaring and trimming. for Niag 





Dayton Chapter 1944-45 officers and committee chairmen (left 


tc right) Wit 


man; George Bollman, secretary; Frank J. Wilhelm, membership; George Go 


tion and by-laws; George Tillotson, Ist vice-chairman; Walter W 
treasurer: Ora W. Peters, publicity; Patsy Difloure, editorial; \ 
lations; Paul Snyder, educationel; and J. D. Blair 


il guests attended the meeting St. Louis 
‘ LJ] +¢ AY | 

Indianapolis: The 1944 Spring pic tallut 
was held June 3 at Lake Shore ( 
try Club Che program included ba treating 
ball, I T . ucs ind golt Lar if 

| ¢ Ing 4 
1OO rize ‘ tribut 
Kansas City: ‘ 
Ji t t Ii t ( ( (Cor 


49 


Niagara Machine & Tool Works, Buffalo, N. Y. District Offices: Detroit, Cleve- factory 


land, New York. 


BUY UNITED STATES WAR BONDS AND STAMPS 
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very on spare | 
ara Squaring Shear 
egrinding service ¢ 
ead men who grind 
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§ No. 18 MARVEL Giant Hy- 

ws used to crop and cut-off 

etallurgical tests for large 
y steels 


No. 1 
Capacity: 4°x4 


> 
No. 4B 
Capacity: 6°x 6 


No. 9A 
Capacity: 10" 10 


No. 24 
Capacity 
24°x24 











MARVEL No. 18 HYDRAULICS 
12 IN A ROW! 


When a greatly expanded steel plant, near Canton, Ohio faced 
the problem of cropping and cutting-off test samples from large 
alloy billets, in wartime quantities and at wartime speed, they 
checked the performance of all types of cutting-off equipment in 
all their other company plants, and selected MARVEL No. 18 Giant 
Hydraulic Hack Saws for this ‘‘tough" job. 


Now this row of twelve MARVEL No. 18 Hydraulics shown above, 
operating continuously, 24 hours a day on tough alloy billets of 
from 14'' to 16" cross section, handle this tremendous, heavy duty 
cutting-off job without a hitch and with a minimum of man hours 
—only four operators per shift. 


When you have a cutting-off problem your most logical first step 
is to check with your local MARVEL Sawing Engineer for recom- 
mendations of methods and equipment. 


Buy from your local distributor 


ARMSTRONG-BLUM MFG. CO. 


"The Hack Saw People'' 
5700 W. Bloomingdale Ave. Chicago 39, U. S. A. 


Eastern Sales Office: 225 L St 2. '. ¥ 























Lakehead: Frank Tanner, representing 


A. C. Wickman, Ltd. of Canada, pre placement for grinding His talk was 
sented a talk on “Cemented Carbide accompanied by several films showing 
ind Powder Metallurgy” at the June 1 various honing operations and equi 
meeting at Legion Hall, Port Arthur ment 


He also showed a film illustrating fab 
rication of cemented carbide from its 


it has affected mass production as a 


Louisville: A. Allen 


Douglas D. Burn Milwaukee 
side nationa 
president 2d 
dresses the May 
4 meeting of the 
Potomac chapter 


at the Mayflower 


Hote! 





Bate manage 





formation to application in cutting the Chemical and Metallurgical de 
rressing, and other uses partment of the Westinghouse Ele 

tric and Manufacturing Co. East Pitt 
Los Angeles: | \. Swanson, sales burgh plant, spoke on “Industry ar A. B. Lindstrom hapter chairma 
manager of Barnes Drill Co., was tech Industrial Development in South Amer strates gear design technique } 8 
nica] speaker at the June meeting. H« ica’ at the June 13 meeting. He base Linsley at Enginee War Confe 
talked on the history of honing and how his talk on observations made on a re sored by Hartford Chapt 


THERE’S NO 
PRIORITY 
ON IDEAS! 














~~, 


Si, 
| 


Oscar W. Hedstrom Corporetion : 





OSCAR W. HEDSTROM CORP. 


Manufacturers of Aluminum, Brass, Bronze and High Conductivity Copper Castings. 
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Executiwe OFFICES and Main PL aver 


FELLER fre 
ATTA ATILIALIES 
2608 = am? 


lee 


4826 West Division St., Phone Columbus 3667, Chicago, Ml. 


Pattern Makers. Complete Mechanical Assemblies and Models to Specifications 
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Internal Grinding 


— MORE SATISFACTORY PERFORMANCE FOR YOU 








PROMPT 
SHIPMENTS 











Rotorex Grinders are in service everywhere performing operations 
of grinding and sharpening where speed and precision on vital war 


material is requested 


(in a produc tion line. as well as in tool maintenance a wide range 
of work can be done on the Rotorex such as: cvlindrical and internal 
erinding as well as sharps ning of all kinds of tools to the closest of 
tole rances 

Easy interchangeable attachments for faster set ups, sé lective speed 


range trom 3000 to 6000 rpm are outstanding teatures 


Simplicity of design and operation makes it possible for even in- 
experienced workers to operate with the highest efficiene,s atter a 


short period ot traiming 





Tap Grinding Attachment Sharpening Helical Cutter Radius Grinding Attachment 


DOUGLAS ‘MACHINERY CO., Inc. 


158 BROADWAY - NEW YORK, N.Y. 




















New Haven: Technical speaker at the * 
final meeting of the Spring season 
held June 16 at Wilcox’s Restaurant Toronto chapter 
was A. G. Shepherd, Jr., chief metal officers. Left to 
lurgist for the Taft-Peirce Manutfactur right: J. B. Burk, 
ing Co His topic was “Tool Design secretary; W. A. 
and Heat Treatment.” Appleton, 2nd 
Speaker at the May 11 meeting was vice-chairman; J. 
George Platzer, of Amplex Division, B. McRae, chair- 
Chrysler Corp. He substituted for A man; R. E. Craw- 
J. Langhammer, who was unable to ford, Ist vice- 
attend. Mr. Platzer spoke on “Ma- chairman; C. 
chine Parts Made from Powdered West, treasurer, 
Metals.” F. Schytte, past 











chairman. 
North Texas: The annual Spring Dance e 
was held April 29 at the Jefferson Hotel 
Roof Garden. The program included rector, “Kearney and Trecker Corp., Steel’, supt by Carpe 
a complete floor show talk on “Carbide Steel Milling.” The Carl Fi hief 
lecture was illustrated by a film, “Neg gineer for | g plant 
Northern New Jersey: William H. Old- ative Rake Milling.” blen il chapter 
acre, president and general manager of egiona : i 
D. A.. Stuart Oil Co., was _ principal Portland (Me.): Frank W. Curti 
speaker at the June 13 meeting, held at representing Induction Heating Corp Rubber Citv Stanley 
Hotel Robert Treat. His subject was addressed the May 19 meeting, held‘at Ohio Bell 1 hone ( 
‘Cutting Fluids and Tool Design.” the Lafayette Hotel with 50 member Telephor War’ a 
and guests present. His talk covered in ing held at t Mavfk 
Peoria: ( I Platzer, engineer on duction heating and its application to illustrate talk wit 


powderéd metals, Amplex Division, 
Chrysler Corp., was technical speaker 
it the June 6 meeting, held at Hotel shown through the courtesy 
Jefferson He talked on “Powdered United 
Metals As Applied to Machined Parts.”’ 


Also on the program was 


individual problems. A two-reel 
States Stee] Co 


showing of 
1 movie, “Film Communique No. 6.” prised the technical program 
May 19 meeting held at Mallory 
Philadelphia: A special meeting was Titles of the films were 
held lune 8 it the 


he ir Dr H 


Engineers Club to 


\. Frommelt, research di Columbia Tool Steel Co int 


| a a ae a ae ae ae ae ae ae a ae ae ae a a a a ae: 


The good old days had transpor- 
tation facilities of which they were 
justly proud, but give us the planes, 


trains, ships and automotive equip- 
ment of 1944. 


Portland (Ore.): Three movies 


( 


Steel Man’s Servant furnist 
] 


movie Che chapt 


on making and shaping of steel was 
of t 


San Diego 


ry 
i 


1 ‘ 
hin ste, 






LR” ~-s 


Tawa WA\= = 
WZ NS " roe t 


Symmington’s Steam Carriage Forerunner 


{utomobile 


Brown-Robertson 


NATIONAL TOOLS 


made by National Tool Company of Cleveland, play a part in 


all phases of modern transportation. 


Quality materials, skillful 


workmanship, specially-built machinery assure 


Precision and Durability 


Hobs, Ground and Unground . 
Gear Cutters . Circular and Flat Form Tools 
* Reamers ¢ Special Tools . 


Herringbone Cutters «+ 


Counterbores 


Slitting Saws 
. Mill ng Cutters 
° Broaches + 





SUANATIONAL TOOL G@ 


\e 


11200 MADISON AVENUE 
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EPS 


THRED:MASTER 


Ss. TIME AND 
AVES EQuIPMENT 
eliminating the wringing 





Save time by 
together of “Jo” blocks to obtain a correct 
size. Choose the proper size Thred-Master, 
select the right wires, and you are ready 
to go. 

Save wear on “Jo” blocks. Keep your 
blocks for reference purposes only. Use 
Thred-Masters to set up electric or visual 
amps and roll thread snap gages. 

All Thred-Masters conform to N.S.T.C. 
standards (class 2 and 3 fits) and consist 
of both Go and No Go members. Their 
10-32 NF to 1”’-8 NC 


sizes range from 


inclusive. They are made to “W” toler- 
ance accuracy on pitch diameter, lead, 
and thread angle, and are delivered in 
National 


sets of twelve designated as 
Coarse or National 
Fine. 

Write for price 
and delivery. 


Specify gages 
by Republic 
Gage Company gz 


REPUBLIC 





PHONE 


2228 PENKELL AVE. 
DETROIT 21, MICH. UNiversity 1-0370 


Y, 1944 















UNSKILLED 
MEN or WOMEN| 


can turn out FAST, 
_ACCURATE TAPPING 
for you 














with this 


Etteo ~ Emrich 


FOOT-OPERATED 


TAPPING 
i  - 





With only brief 
man or woman of ordinary intelli 


instruction, any 


gence can do a fast, accurate tap 
ping job on this machine 

Here's why All the operator has 
to do is feed the work and step 
on the pedal. The machine 

does the actual tapping in 
dependently of the operator 

The necessary sensitivity, ac 





curacy and fapp ng speed 


















are all provided by the machine's exclusive 
features, perfected by Ettco-Emrick as a result 
of more than 25 years of specialization in 
machine tapping 

Foot operation leaves both hands free for 
faster feeding and the entire mechanism is so 
delicately balanced that the pedal works as 
easily as a car 


With the standard 2-spindle head, produc 
tion up to 2400 accurately tapped holes 
per hour can readily be maintained—and 
up to 12,000 per hour with avail- 
able Ettco-Emrick Multiple Spindle 
Heads 


$s accelerator 


GET FULL DETAILS IN 
mp = THESE BULLETINS 


BULLETIN No. 4 


Covers the Tapping Machine 


IMPORTANT 


Our recommendations as to 
correct taps,parts handling 
methods and work holders 
for specific jobs are always 
available to Ettco-Emrick 
tapping equipment users. 


ETTCO TOOL CO. 


586 Johnson Ave., Brooklyn 6, N. Y. 
Chicago 6 


BULLETIN No. 3 
Covers the Multiple Heads 


Copies mailed to you on request 
Write for them today 


Detroit | e 


cq DRILL CHUCKS © TAP HOLDING CHUCKS 
TAPPING ATTACHMENTS © TAPPING MAGHINES 


. MULTIPLE SPINDLE TAPPING AND DRILLING HEADS 
TT Unexcelied for Design, Materials and Workmanship 
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Seattle: Arthur Burgan, representing 
American Broach and Machine Co., was 
technical speaker at the May 9 meet 
ing, held at Gowman Hotel. His talk 
illustrate | Vitt slice covered funda 


mentals of broaching tools and their 
design 

Also on the technical program was 
a talk by Eugene Dawson of the Daw- 
son Machinery Co. He talked on the 
increasing use of dial indicators, and 
presented a film showing construction, 
operation ipplication of dial indi 
cators in mass production procedures 
Syracuse: Activities have been sus 


pended for the summer, and the next 
regular meeting will be held Sept. 9, 
when a clambake will open the season. 
During the summer months, informal 
table talks will be held to prepare for 
the semi-annual national A. S. T. E. 
convention at Syracuse in October 


Toledo: Henry D. McLarty, director 
of research, McLarty Business Films, 
presented a paper on “Ultra High 
Speed Motion Pictures and Their Ap- 
plication to Industry and Research” 
at the May meeting 

George B. Webber, of the Webber 
Gage Block Co., staged a demonstration 
of the use of angle gage blocks. Ap- 
proximately 130 members and guests 
attended 


Toronto: Approximately 150 persons 


attended the May 12 meeting to hear 
A. A. Cambria, chief design engineer 





A LEADING AIRCRAFT MANU- 
FACTURER FINDS MANY USES 
FOR THIS TIME-SAVING TOOL 


“‘Magna-Sines are used in layout, 
checking, inspection, light milling and 
light drilling as well as grinding. The 
milling and drilling operations are 
generally done before the permanent 
jigs and fixtures are built or when only 


a few pieces are to be made.” 








Wanted for 





EDITOR 


For information, write 
E. E. Ernst, Publications Committee. 
American Society of Tool Engineers, 
2567 W. Grand Blvd., Detroit 8, Michigan 


Fe ae TB 


American Society 


of Tool Engineers Hand book 





Lapointe Machine Tool Co., speak on 
‘Broaching.” His talk was illustrat 
ed by slides. The National Film Boar 
presented a short movie on radio’s part 
in the war. 


Tri-Cities: The annual Summer stag 
was held June 10 at Olive Singers 
Home, Moline, Ill Special entertain 
ment was provided 


Twin Cities: Speaker at the May 17 
meeting was John W. Kinsey, of the 
Micromatic Hone Corp. He traced the 
history of honing from the first world 
war to the present time, and discussed 
the use of honing for stock remeval, 
truing up machine surfaces, and pro 
ducing fine surface finishes. He also 
showed two movies, “The Hone 
Abrading Process” and “More That 


a Machine.” 


OF YOUR 





Twin States fic 
Rockingha Country (¢ 
[he sport 


golf, horseshoe ind 


Wichita: A. R. Wallis, re 
Kansas City plant of Nort 
Aviation, Inc., was tech 
the June 13 meeting hel 
English Grill He discu 
Milling Practice” fron 

of design, and ealt wit 
problems and solutions. A 
' 





sixty member il gu 


ne meeting 


Windsor: Coffe eaker 
meeting, held t the | 
Hotel, was Bru M 
explanation 


(Continued on page 21 | 


ant 


iA 





MAGNA-SINE’S VERSATILITY @ 


There are many places in every shop where the Magna-Sine will save 
many hours and many dollars. Use it for milling . . . drilling . . . boring 


... grinding .. 


The Magna-Sine will hold any 
magnetic material at any single 
or compound angle accurately and 
securely, but without distortion. It 
can be set to a required angle 
quickly, usually in a matter of sec- 
onds. The work is held firmly at 
the turn of a switch and is released 
with equal ease. 


Find out how you can save time 
and money on almost any angular 
operation. Write for complete in- 
formation on the Magna-Sine. 


. or any light operation where the work must be held 
securely and accurately at an angle. 





ROBBINS ENGINEERING COMPANY 


318 MIDLAND AVENUE ° 


210 


DETROIT 3, MICHIGAN 





THE TOOL ENGINEER 





‘ 
34 YEARS OF RELIABILITY, PRECISION 





~ WORKMANSHIP, PERSONALIZED SERVICE 
~<L” MINIMUM | 


MAINTENANCE 


GUSHER “/wo-weeke 


COOLANT PUMPS 


ant cords of some f the country's 
rgest tactories show that Gusher Coolant 


Pumps require minimuum maintenance. This 
s due to the simple design, with tew parts 


ON SPECIAL TAPS 


and no bearings wiihin pump itself, elimina 








n of all packing nuts, no metal-to-metal 

tact, no relief valves. The result is less , . 

This delivery covers all 

friction, less wear, longer life, minimum 

maintenance. From a dribble to 200 g.p.m ' 7 threads, a or larger 

with no leakage —- 1/30 to 2 H.P., there is : 
¥ on standard blanks. All 


a Gusher model and type for your special 


needs 4 Sossner taps are pre- 


Write for catalog. q cision ground from 


THE RUTHMAN MACHINERY CO. ‘ the hardened 
[ READING ROAD CINCINNATI 2, OHIO 


susher’’ — A Modern Pump for Modern Machine Tools 


solid high speed 


stock! 


ALSO: 


The high speed of electric motors can be stepped do ee STEEL STAMPS 
4 mically with Cullman Speed Reducers to : " ; GAGES 
et! equirements of the slower machine operat 
F 


Bet! 4 
y They are made in single, double orgquadruple Ge eheil. (em lee) b. 
i es for motors - 
1015 to 1. 
llman Speed Reducegs are com 
fticient. They are equipped wi : 
al Gears, Sprockaiiae Rol ; « hair 


in oil. Motor, 


161 Grand Street,. New York 13 
or 27 Broadway, Lynbrook, N. Y. 


CHICAGO, ILLINOIS 














-. with parts of wear-resistant 


Ampco Metal 


Protection of highly-stressed parts 
against wear, impact, fatigue is an im- 
portant point to check in the specifica- 
tions of machines you buy. Over 90 
leading machine-tool builders guard 
against costly failures with parts of 
Ampco Metal — an alloy of the alumi- 
num bronze class, with controlled physi- 
cal properties that give it several times 
the life of ordinary bronzes. Be sure you 
get it on your new machines; insist that 
replacement parts for your older ma- 
chines be made of durable Ampco. Write 
for “File 41 —Engineering Data Sheets.” 


The Metal without an Equal 
_-5 Ampco Metal Inc., dept. TE-7, Milwaukee 4, Wis. 











NEW NASH-ZEMPEL SPOT FACER 
AND COUNTERBORE 


Has Removable, High-Speed 
Cutter Blade for Long Life 
and Extra Efficiency 




















Cutter blade can be utilized almost 
its entire length. Cutting edge 
always has a fixed position 
eliminating adjustment of 
machine stops after 
grinding. Pilot drilled 
and tapped to hold 
different sizes 


of bushings. 
Many other exclu- 

sive features not found 
in ordinary Counterbore 
and Spot Facer tools. Made 
in 41 standard sizes. Write for 
circular on details. 


FEATURES—Removable Cutter * Maxi- 
mum Cutter life ® Cutting edge fixed ® Chip 
clearance in bar ® Permanent chip clearance * 
Cone nut centers cutter ® Cutter replaceable ® Pro- 
vision for pilot bushings. 


NASH-ZEMPEL TOOLS 


DIVISION OF J. M. NASH COMPANY 
2363 North 30th St. Milwaukee 10, Wis. 
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Worcester 


July, Mectins 


* 





Atlanta: | 
Dayton: | 

Los Angeles 
Portland (Ore.) 
K 


San Diego: + 


s+ 


St. Louis: 








' sAtL ABLE 
¢c VILIANS AVE OES } 
iw SKILLEO ! 


HOBART 


ee 7 Sumplped : 
APS ARC WELDING 


— * Hobart ‘“‘Simplified’’ Arc Welders 
ah have proven that they can 
‘ ‘ s} day in and day out on pr 
Exclusive Remote Control 
mY four pole exciter, two-way 
Rs B\ tion, balanced design, ar 


combinations of volt 
nt are only a fe 
. 

“tame 









RA a u sal features. A 
pa oe for immediate deliv 
ere 4 ery. Ask for details 
yew pide 
hte’ 14. | HOBART BROS FS 
came Paw BOX TE 74 te 


rl TROY, OHIO, U.S.A. 


THE TOOL ENG! NEER 











Anti-friction Bearings Throughout 


\RLTON RADIAL DRILL FEATURES— 
LOW HUNG DRIVE TO THE SPINDLE 

ALL POWER DRIVEN PARTS RUNNING IN OIL 
QUIET RUNNING AT ALL SPEEDS 


CONCENTRATED AND CONVENIENT 
CONTROLS 


-CONSTRUCTED ON UNIT PRINCIPLE 


«GARLTON 


MACHINE TOOL COMPANY 
CINCINNATI, OHIO, U.S.A. 














SCREW MACHINE CAMS 
for 


B & S MACHINES 


Cams cut to your layout shipped with- 
in 2 to 3 days. 


Set of 3 No. 00 Cams including 
blanks, cutting, heat treating — $6.20 
complete. Other sizes in proportion. 


GEORGE L. DETTERBECK CO. 
1871 CLYBOURN AVENUE 
CHICAGO, ILL. 








material, Federal 
than any metal 
used, eve! aluminum This 
lightness pe touch” with less 
fatigue in long continu in advantage appre 


ciated by 
They are highly satisfactory with glass gages 
metal handles, they 
nd breakage 
event transmission 


1y affect accuracy 


accomplished with 


for metal gages. Avail 


111 Gages, 0, 1, 2, 3, 4 


w, Green and Black 


IMMEDIATE SHIPMENTS 
ON RATED ORDERS 


* 


” 
- 








FEDERAL TOOL 
CORPORATION 


408 NORTH LEAVITT ST., CHICAGO 12, ILL. 
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METAL SHIPPING TAGS 


TAGS FURNISHED BLANK — 
COMPLETELY OR PARTIALLY 
— EMBOSSED—IN A 
WIDE RANGE 

OF SIZES 





TAGS \ 
ALSO SUPPLIED “Y 
IM HUNDREDS (4) 
OF SHAPES AND 

SIZES-—FOR EVERY | 
IDENTIFICATION 

PURPOSE 





Kodi ~~ e+ 
oF es. Wie, 


White Jor Catalog 146-9 Today! 


Metal shipping tags speed delivery of products by 
reducing or eliminating lost shipments due to illegi- 
ble addressing. They withstand exposure to rain, 

) - snow, oil or grease, also, grinding and scraping in 
\ piling or handling. Write today for complete data 


AE A) 


3945 Forbes Street Pittsburgh 13 Pa. 
Branch Plants 
M New York, Boston Chicago, Philadelphia Newark, Syracuse 
District Sales Offices 


Cleveland Detroit Hartford 


Birmingham 


SPREeItAlL 
CUTTING 
TOOLS 


MILLING CUTTERS 
COUNTER BORES 
REAMERS 
END MILLS 
COUNTERSINKS 
STEP TOOLS 
ARBORS 
CORE DRILLS 


CARBIDE TIPPED 
TOOLS 


FORM RELIEF 
CUTTERS 


20) te sele) 6 


QUICK 
DELIVERY 


Made to your blueprints with pre- 
cision accuracy and fine workman- 

ship, A.C.E. special cutting tools provide 
long cutting life. Send us your inquiries 
for prompt estimates. Bulletin on request. 


AMERICAN CUTTER 


AND ENGINEERING CORP. 
31751 MOUND ROAD, WARREN, MICH. 
214 
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For Tool Room and Production 
A wide nae * serv 
by the Douglas Precis 
f its vertica Jesior 
head and t holder. Aut + 
lor table with ndepe 
feeds in a 5 
greater flexibility and 
tage of easy mounting 
Typical pre- the need of stly fixtures 
duction parts 
machined on Contro e sre 
t*- Douglas ated. ve gq k 
Slotter. om ame - aneuel 
ng opera 


DOUGLAS MACHINERY CO., Inc. 





158 BROADWAY - NEW YORK, N.Y. 


PAT. OFF 


for HIGH PRODUCTION 
Lower Cost per Threaded Hole 


These high production taps produce con 
sistently threaded 
lower the your tapping 


more accurately Pieces to 


cost of operations. 

Precision ground from the hardened solid 
of high speed steel, HY-PRO tap tolerances 
are held to extremely 
tapping assures 
that defy 


close limits. Accurate 
tighter, stronger? 


Specify HY 


fastenings 


vibration! PRO for 





High Production. \ 
Send for HY-PRO catalog i ; 

on company letterhead _— % 

= 3 

= 3 

. = ; 
HY PRO TOOL CO. = ; 
\ — ; 

New Bedford. Mass..U.S.A. |3 =m 





465 Mt. Pleasant Street 


€ 


THE TOOL ENGINEER 








THE 
cin Y. . .Brightboy 


the important 
precision-made 
ightboy’s resili- 
d abrasive com- 
saterially speed- 
and improved 


back of the 
id hundreds of 
ments of war with 
eption of preci- 
finishing and 
to bridge the 
the grind and 
eacetime produc- 
ions. 
s made in a wide : 
shapes and sizes for manual and machine work. 
Department or field representatives will show you 
time—improve quality—in your abrasive finishing 
lealer for prices and Applications Data 


BRIGHTBOY INDUSTRIAL DiV., 
Weldon Roberts Rubber Co., Newark 7, N. J. 


WELDON fs 3.) 
Brightbogy 


ROBERTS 














D I hats 


THREAD FORM AND SPECIAL 
OPTICAL COMPARATOR CHARTS 


with highest degree of accuracy on heavy plastic 
warp or distortion. Made for every model and make 
comparator; in use at leading plants all over the 
Moderate in cost, yet the last word in performance 


NON-BREAKABLE PLASTIC 


radii and thread form charts of every type; specially 


ed inspection screens for all comparators and all 


WRITE FOR COMPLETE INFORMATION 
( AND QUOTATIONS WITHOUT OBLIGATION 
: E C. DIVISION 


BATTLE CREEK, MICHIGAN 


j 
4 
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TEST... 


HERMAN 
Pp ‘Ab G y, 
SURFACE 
PLATES 


Right in Your 


Own Plant 


Let our representative call with samples of Herman 
Precision Granite Surface Plates—test them 
under conditions as they actually exist in your own 
plant. Then you will see why the roster of com- 
panies now using them reads like a page from 
America's "Who's Who" of distinguished businesses 
... because Herman Precision Granite Surface 
Plates are positively accurate to 1/10,000 inch — 
cut from granite, they are hard and smooth — non- 
magnetic, non-porous, non-corrosive. Wherever pre- 
cision requirements are highest, there you will find 
Herman Precision Granite Surface Plates. 
Available in many sizes at reasonable prices. Write 
or wire today for descriptive folder, technical data, 
and sample for test in your own plant. 


¥ 


A Few Famous Users of 
Herman Granite Surface Plates 


U. S. Burea f Standards A\lis-Chalmers 

General Motors ternational Harvester 
Chrysier Motor 
Ford rosley Radi« 
General Electr Bendix 
Westinghouse *@lectr 


rtiss-Wright 


Bausch & Lomb 


Write for Comprehensive Report by Internationally-Known 


Technical Laboratory.) 


Vhe Scena Stexe Ceo. 


1241 Leonhard Street, Dayton 4, Ohio 


























° Ine PASSING PAR 


THE 


Prof. Hugh E. Keeler, mechanical 
engineering department, University of 
Michigan, has been appointed a mem- 
ber of the committee on Code for Pres 
sure Piping of the American Stand- 
ards Assor iation. He will aid the com- 
mittee in its work on design, manufac 
ture, test, installation, and operation 
of pressure piping systems 

Samuel W. Anderson, formerly depu 
ty vice-chairman for metals and min 
erals, has been appointed program vice- 
chairman and chairman of the require 
ments committee of the War Produc- 
tion Board Prior to his association 
with WPB, Mr. Anderson was on the 
staff of the Aluminum and Magnesium 
Division of the Office of Production 
Management. Before entering OPM he 
was connected with the Suchar Process 


Corporation, of New York 


R. A. McCarty, vice 
Westinghouse FE 


president of the 
lectric & Manufactur- 


ing Co. in charge of the subc ontra¢ ting 
activities is assumed an executive po- 
it! wil the maller War Plants 
( itior Washington. He was 
granted a leave of absence from the 
7 il the request of the govern 


EVER-CHANGING 


BY THE BRAMSON PUBLISHING COMPANY 


SCENE IN MASS 








Ne 


MANUFACTURIE 





\s special assistant to Maury Ma tear a 
verick, chairman and general manage ent, ar it w ' og 
of SWPC, Mr. McCarty will assist in e divis ( neal 
obtaining a share of war production ent = 
contracts for smaller industries and as 
sist In arranging for financing produ Hollis H Mosher, ‘ - 
tion costs where necessary ed fie livis est . 

upper N w Y k State oa . 
Sterling Stes I wa 
shop master m¢ ani 2 A 
cralt I ne > 
Pottstow a ; 
George H. Clark, 
harge of eering a % 
S yr ( € Na 
f the S I . 
le 1S ™ 
al b 
é 
R. McCarty W. F. Boyle er 

W. F. Boyle has been appointed C. E. Parkhurs 
manager of Westinghouse gas turbine P 
activities at the steam division plant at een in 
Philadelphia, according to a company toa mpa ince! 
announcement. His new duties will et A. E. Lindberg, 
cover the development and application May l, after er 
of gas turbines to probable use for air D. C. Eipper 
craft, ships, industrial power, and elec 25 years, succt M1 
tric power generation. He _ formerly t chief 1e¢ 
was manager of the Marine section (Continued on page 
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Cam operated 
2- and 3-way types 











CONTROL VALVES 
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Diaphragm operated 
- 3- and 4-way types 


Qorex-As-Wink 





Q. A. W. 
in war work by promoting faster operation 
and insuring uninterrupted production. 
They can be easily adapted to most any 


valves are doing valiant service 


pressure control situation. They operate 


Sas 


Mechanically 
operated 2-and 2- and 3-way 
3-way actions 


Lever operated 


actions 


millions of times without loss of efficiency 


or requiring time out for servicing. Short 
travel and inherent balance in any position 
contribute to smooth, lively, easy action 
Available in a wide range of types and 
practically any 


sizes for application 


Send for catalog and data book 


Cc.B. HUNT & SON 


1868 E. PERSHING ST. ® SALEM, OHIO 
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Clifford T. Appleton, formerly vice 
president of Leon J. Barrett Co., has 
been appointed manager of the machine 
division of the Rolled Thread Die Ce 
Prior to that time he was associated 
with Heald Machine Lo and Reed 
Prentice Corp 


R. L. Irvin has been named by West 
inghouse Electric and Manufacturing 
Co. to be application manager of its 
small motor division.He formerly was 
industrial manager of the company’s 
Northwestern district at Chicago 


Clinton E. Swift, formerly manager 
of the welding division of Ampco Metal 
Inc., has been appointed assistant man 
ager of the Engineering and Researcl 
Department of Eutectic Welding Al 
loys Co Prior to his association ‘wit 
Ampco, he was welding engineer for C 
F. Braun Co. and was on the engineer- 
ing staffs of the American Brass Co 
and Westinghouse Electric and Manu 
tacturing Co 


William F. Lamoreaux, for the past 
three years director of research for the 
Meehanite Metal Corp. has been ap- 
pointed research metallurgist for the 
Cooper-Bessemer Corp His new 
duties will include integration of the 
company’s engineering, metallurgical 
and foundry activities 


Charles E. Sorensen, eminent auto 
motive production figure who served 
nearly 40 years with the Ford Motor 
Co., now is associated with Willys-Over 


PASSING PARADE 


land Motors, Inc., as chief executive offi 
cer. According to a company announce 
nent, Mr. Sorensen probably will be 


ome president of the concert 





C. Sorensen 


P. Darling 


Paul E. Darling has been appointe: 
assistant division manager of the De 
troit Pressed Steel Division of the 
Midland Steel Products Co 

He had been chief engineer for the 
company for several years before re 
signing to engage in consulting engi 
neering. His appointment followed 
recent return to Midland Steel 


Paul Doxey, formerly works man 
ager at Turbo Engineering Company 
has been named works manager for 
Service Machine Co. Ernest Carlson, 
formerly chief of machine design at 
Allen Engineering Co., has been made 
chief process engineer 


F. W. Lee, has been named field « 


gineer for the Philadelphia district 





In War, as in Peace... 


CERRO ALLOYS 


SAVE TIME and CUT COSTS! 


pcsecdfio_ccl\- 


and die parts, anchoring machine parts witho 


tions. 


for forming dies and other purposes. 


etc. and for many similar applications. 


REPRESENTATIVES AND DISTRI 


ANSONIA, CONN., Jackson Associates 
BOSTON, MASS., Jackson Associates. 


CLEVELAND, 0O., Die Supply Co 
DALLAS, TEX., Metal Goods Corporation 
KANSAS CITY, MO., Metal Goods Corporat 


LOS ANGELES, CAL., Castaloy Metal Sales 
MILWAUKEE, WISC., Harry C. Kettelson, 


MOLINE, ILL., Sterling Products Co., Inc. 


ST. LOUIS, MO., Metal Goods Corporation. 
TULSA, OKLA., Metal Goods Corporation. 


40 WALL STREET - - 











CERROMATRIX (Melting Temp. 250° F.) For securing punch 


fits, short run forming dies and other metal-working applica- | 


CERROBEND (Melting Temp. 158° F.) Used as a filler in 
bending thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 


CERROSAFE (Melting Temp. 190° F.) Used to accurately 


proof-cast cavities such as molds, gun chombers, forging dies 


PHILADELPHIA, PA., Castaloy Metal Sales Company 
BROOKLYN, WN. Y., Belmont Smelting & Refining Works 
CHICAGO, ILL., Sterling Products Co., Ine 


DETROIT, MICH., Castaloy Metal Sales Company 


HOUSTON, TEXAS, Metal Goods Corporation 


MINNEAPOLIS, MINN., Northern Machinery & Supply C: 


MONTREAL, CAN., Dominion Merchants, Ltd 
NEW ORLEANS, LA., Metal Goods Corporation. 


CERRO DE PASCO COPPER CORPORATION 
NEW YORK 5, N. Y. 
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SPOILAGE 
LOSSES! 


Don't let spoilage losses in tapping 
and reaming eat up your profits 
Oversize and bell-mouthed holes dus 
to misalignment 
spindle and work will become a thing 
of the past when you change over te 
a Ziegler Floating Holder. Try it and 


By automatically compensating for in 
spindle alignment a 
high as 1/32” 
solves the problem of getting perfect 
results even with 
reimbursing you for its cost in a re 
markably short time 


W. M. ZIEGLER TOOL CO. 


ton 
LONDON, ENG., Mining & Chemical Products, Ltd 1920 Twelfth Street 








between machine 





the Ziegler Holder 


inexperienced help 








Detroit 16, Mich 


WRITE FOR 
CATALOG 





Taps 4d Reamers... 
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 AILORED TOOLS” 








Plain Mill converted into 

Je Mill or Spiral Half-Side Old Style Side Mills can be converted } 
into Alternate Tooth, coarse or fine 
pitch, 


Old Style Slitting Saw changed to 
New Type, with side chip clearance. 


} eS we convert Standard Tools to special or to your specifi- 


cations. We have been extremely busy, producing in 
great volume, “Tailored” High Speed Tools to special for the high- 
est precision standards of war production. 


The great tradition of Quality Service is one of the most important 
adjuncts of our business. The other important factor is the great 
savings effected in recutting worn Cutters, Drills, Reamers, End 
Mills, and other High Speed Tools, and also in reclaiming worn- 
out tools taken from scrap stock piles. 


These services conserve essential steel, which helps greatly to 
maintain consistent production, thereby increasing profits by re- 


ducing excessive tool costs. 


®@ Tool cost can be cut ®@ Why not call on us to 
50%, and delivery expe- 5 give you some of our 30 
dited to a matter of days : ; years of tool experience. 
instead of months. There is no obligation. 


A COMPLETE RECONDITIONING SERVICE FOR TOOLS 


“a NEW MILLING CUTTERS FROM OUR STOCK OR YOUR OWN STANDARD CUTTERS 
; 4 CAN BE QUICKLY CONVERTED TO SPECIAL CUTTERS 


C) EASTERN CUTTER CORPORATION 30-22 Litticton Ave, Newark 7, N. J 
Chrome Plant MASTER CHROME SERVICE inc., 5709 Herman Ave., N. W., Cleveland, Ohio 
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| QUIKCET ... for 
Faster Production 


— Tighter Holding 


Can be set in 4 seconds and released instantly 
Ratchet set with side serew powerful fulcrum lever- 
age tightening. l-hand operation with absolutely 
non reeping grip even on irregular surtaces. set- 


ting the pace in war production everywhere. 


Ask also about our complete line of Alloy-Steel 
“C” Clamps with even greater than forged clamp 
capacities, but cost less. Opening sizes up to 18” and 
prool test capac ities up to 19,000 Ibs. 


Send for new 32-page Catalog 


GRAND SPECIALTIES COMPANY 


3120 West Grand Avenue Chicago 22, Ill. 




















Precision internal gaging 
is routinized by 


\\ . 
| he AME COMTORPLUG 


lolita lelaae ... 
doko ageladie)s 
of one ten- 
thousandth’ 








Expanding 
Internal 
Comparator 


larger 


Through a unique combina- 
tion of features, Comtorplug 
provides a highly accurate in- 
ternal gage equally satisfac- 
tory for use by machine op- 
erators, bench inspectors, 
final inspectors, not excluding 
trainees. To a fraction of 


.0001", it shows size, out-of- 
round, front or back taper, 
bell mouth, etc., in exact 


figures (not a passing read- 
ing). Gets to bottom of 
shoulders and blind holes. 





Request Bulletin 29 


THE COMTOR CO. 
70 Rumford Avenue 
Waltham, Mass. 


























PRICE $6 750 
FOR COMPLETE SET BLANKS 
AND 7 HANDLES IN CASE 


The NEW Atlantic Emergency Set contains 36 cylindrical plug gage blant 
in steps of 1/16" with handles, which will enable you to make any size plug 
gage from .029" to 1.0/0" in just a few minutes work on a cylindrical grinding 
machine. Our blanks are oil hardened throughout, shank finish ground and ' 
centers on both ends are lapped. Thus only the O.D. must be finished by 
grinding when gages of commercial finish are required and by lapping fo 
gages of higher standards. 
WRITE FOR FOLDER 


GEORGE SCHERR CO., ING. .'c37." 








FOR INDUSTRIAL OIL PURIFYING 


ec HLL C0 


HYFLOW OIL FILTERS 


HILCO Hyflow Oil Filter 


for filtering all types of industria 





as used for cutting and lubricating. U 
are available for stationary use or portab 
operation for moving from one mach 


tool to another 


By keeping cutting and lubricat 
good condition, oils are kept i 
for an indefinite time and result 
down time, longer periods betw 
grindings and better finished ws 


means increased production 





Write today for free literature and see what H 
ators are doing — then let us help you select a 
take care of ‘That Particular Job 





OIL PURIFIER HEADQUARTERS 


THE HILLIARD CORPORATION 


107 W. FOURTH ST ELMIRA, N. ¥. 
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NCORPORATED 


LAWTON °* MICH. | — 79_ 











PRK-33 
COBALTCROM 






Air Hardening, Non-Deforming, 
Cobalt High-Carbon, High Chromium Steel 


your change-over and re-tooling opera- 
s, we refer your Tool Engineer to PRK-33 
iltcrom. This alloy tool steel is the 
material for extended runs and better 
juction records 


can ship forged discs and ring forgings promptly. 


w Stock and Billets in Stock. Drill Rods Furnished on Order 


WARWIN & MILNER INC. 


ulgueast prude taal Ateetd 





WEST FOURTH STREET 


CLEVELAND 15, OHIO 























Equipped with 
Motorized 
Spindle 


Send for 
Descriptive 
Literature 


EXCELLENT 
DELIVERIES 


A Proven 

Product for Over 
a Quarter Ceritury 
with Thousands 

in Use Daily 








Exclusive Selling Agents 


H. LEACH MACHINERY CO. 


PROVIDENCE, R. |. 
Agents in all Principal Cities Throughout the World 


387 CHARLES ST. 


Automatic Feed 
Surface Grinder 









































COLUMBIA 





Columbia 


porte) Bg 
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DOING ONE THING— 


40 years doing one thing 
exclusively — making good 
tool steel. 


yt) ) Ry oD 


PRE 


L COMPANY 


EN 


AR 


4TH STREET « CHICAG( 


Two wear blocks of tough tungsten carbide pro- 
tect the surfaces of the 81 alloy steel blocks. That's 
why the Jansson J-83 set of precision gage blocks 
stays accurate longer. Makes 120,000 gages in steps 
of .0001" from .200" to over 12”. Skilled Jansson 
workmanship assures accuracy to .000008", 
.000004", or .000002". 


Write for free copy of Jansson's 60-page “Hand- 
book ofyPrecision Measurement.’ Enthusiastically 
praised from coast-to-coast. For precision gage 
blocks, calipers, height gages, sine bars, tri-square, 
and special gages see Jansson, “The House of 
Precision", first. 


JANSSON GAGE COMPANY 


19208 GLENDALE AVE. 


DETROIT 23, MICHIGAN 











iT WILL MAKE YOUR THREADING jc 
Shank of tool is lined up parallel with 
centers. Bisecting line of thread is alw 


right angles to machine axis 


In blind holes, threads can 


tom 


reach clear 
no other tool like it. Easy to use. R 


ditioning does not change ground thread 


(tool is resharpened on top surface 
Results: accuracy and long life. 
for super High Speed Tools, ask for Catalog A-1! 


Carbide Tipped A-398 


» 


LOTS fee Gtk | 


14775 WILDEMERE AVE. 





ADING 


EASY 


TOOL CO. 


DETROIT 21, MICH. 





ENGINEERED LIVE CENTERS 


A properly designed Live Center is one of the fundament 


ting up a job and requires a specia s experience. Cha 
STURDIMATIC LIVE CENTERS is a low 


action that 


of the design of al 


and a slight cushioning pensates for expa 


to heat shock and excessive thrust loads—red na wear toar 
Send us your blueprints and specificat we will see ! 
job gets set up with the right Live Cente Standord shan 


Morse taper corried in stock. 


STURDIMATIC 


5218 Third 
DETROIT, M 


b 
x wit 


TOOL COMPANY! 


venue 
41GAN 


LIVE CENTER 
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. ° . sma st. There is practi 
ction record of this modern, versatile gage na nia wn-time if a bit is t 


oke 


4 
q + 
- 
CWE VE ye he UNIVERSAL FLY CUTTER 
DOUBLED < 
| N OUR INSPECTION SPEED” 
\ —says 
[Ww] 
+ L 
Fifty MICRO-CHEK , 
Production gages “We 
, have greatly speeded STANDARD BITS MAKE 4 TO 6 
' y inspections ofa mul- DIFFERENT CUTS IN 1 OPERATION! 
, tiplicity of machine Wo] ng, light metals and 
$9.7° gun parts at the effic- Nyse z well as steel, there is no longer need 
ient plant of the ————} silceiins sm af ‘enieak nae 
LB \rms Corporation. The spee -d of some in- : cs s, makes multiple cuts 
, 2 I or st with expensive 
has been doubled over that of former gages. { ard bits used 
. quickly 6: yund in 
\ u like to know more about tise time-saving, the N p, readily replaced or reground 
w is in use In more than 3500 war plants lg es AP ee Mag Ml Newheld hoe ull stas apne rene ann. 
ronment arsenals? Send for our booklet. able bit holder rm tradd gear cutting, dis. 
iol r Z ] isk ‘ Nt dard sizes are 4’ 6 
ut 3 uid : Writ fi det ‘ sizes a ve rsatile 
‘ t r ‘ y-Ssaving tool 
MICRO-CHEK 
rRICO PRODUCTS CORP. NEWFIELD MACHINED PARTS COMPANY 
5 Trico Square, Buffalo 3, N.Y 7160 Melrose Avenue, Los Angeles 46, California 
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TORIT DUST COLLECTORS 


are portable, self-contained units 
that are easily attached to grind- 
ing, cutting and polishing wheels. 
In one operation they trap dust 
and recirculate clean air back into 
rhe room, 

Torit Dust Collectors will fit into 
your present and future production 
layouts. They protect employees’ 
health and prevent wear on valua- 
ble machinery due to abrasive 
dusts. For complete information 
write: 









TORIT 
PRODUCTION TOOLS MANUFACTURING 
COMPANY 
ORIGINATORS AND 281 Walnut St. 
MANUFACTURERS OF HELICAL moms oven 


FLUTED TAPER PIN REAMERS 





Dust Collectors 


SELF-CONTAINED UNITS 


4E GAMMONS-HOAGLUND CO., MANCHESTER, CONN. 
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We are equipped to do what 
you cannot afford to do for 
yourself, and can still less afford 


to leave undone. 


NATIONAL TOOL SALVAGE CO. 


6511 Epworth Bivd. 
Detroit 10, Mich. 




















GARRISON 


GEAR CHUCKS 


are used on: 


Gear Shapers ... Drill Presses... 
Engine Lathes . . . Turret Lathes 
. .. Internal Grinders . . . External 
Grinders... Gear Tooth Grinders... 
Oscillating Grinders . . . Diamond 
Boring Machines . . . Horizontal 
Boring Machines. 











and are used for: 


Grinding. Machining, Precision 
Boring and other operations on 
Spur, Internal, Bevel, Cluster, 
Helical and Herringbone Gears. 


GARRISON 
MACHINE WORKS, Inc. 






DAYTON 7, OHIO 
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CLASSIFIED ADVERTISING 
The Tool Engineer 
THE BRAMSON PUBLISHING COMPANY 
2842 W. Grand Bivd. Detroit, Mich. 





SITUATIONS AVAILABLE 





WANTED IMMEDIATELY 


MANUFACTURER'S REPRESENTATIVE 


For patented TORQUE THUMB SCREWS and 
SPRING PLUNGERS that eliminate scrap caused 
by distortion. Excellent war and postwar tooling 
items, Men Needed in 20 states east of Illinois, ex 
cept Michigan. Write giving details of present con 
nection and qualifications. M. J. FRENCH, P.O 
Box 23, Brighton Station, Rochester, N. Y 


Manufacturer's representative wanted by a mid 
western manufacturer of metal stampings in smal! 
lots. Some very desirable territory still open on 
a protected commission basis Die stamping 
knowledge an advantage. Reply Room 209, Wash 
ington Boulevard, Chicago, Illinois 

. 


GRINDING WHEEL SALES ENGINEER 
Leading grinding wheel manufacturer has exce 
lent opportunity for a sales engineer of mechani- 
al ability for full time in the Cincinnati and 
Dayton, Ohio, area Write an informative letter 


to Box 821, THE TOOL ENGINEER 





SITUATIONS WANTED 





Permanent position wanted as factory superin 
tendent, tool engineer, or process engineer by 
Si-year-old aggressive mechanical engineer with 
30 years’ experience. With last company |5 years 
Now available. Box 824, THE TOOL ENGINEER 


Sales representative desires to establish self as 
manufacturer's agent offering aggressive repre 
sentation in Detroit area for lines with good post 
war future. Box 819, THE TOOL ENGINEER 


Tool engineer, senior member ASTE, graduate 
M.E., presently employed in aircraft industry 
previous experience in small precision and heavy 
machinery, wishes to change position, preferably 
near New York. Age 38. Can get letter of avail 
ability. Communicate and propose salary. Box 
823, THE TOOL ENGINEER. 


An experienced small tool sales engineer, both 
carbide and high speed, desires connection as 
representative with established manufacturer of 
same for Metropolitan New York and vicinity 
Salary basis. Box 825, THE TOOL ENGINEER 





NEW PRODUCTS WANTED 





INVENTIONS 
FOR 
POST WAR 
MANUFACTURE 

We desire to acquire patentable in- 
ventions for domestic use and export 
on an outright sale or license basis. 
Inventions should relate to precision 
cutting of tools and replies H seer be 
addressed to Dr. H. A. R. Zehrlaut. 
All ideas submitted will be carefully 
considered and most confidentially 
handled. U.S. Machine Tool Mfg. 
Corp., Clinton, Indiana. 





MACHINERY WANTED 





WANTED 
3-B PRATT & WHITNEY 
JIG BORER 


Not over 5 years old 
With or without additional accessories. Ad- 


dross Box 823, THE TOOL ENGINEER. 






MARINE 
TRADITION! 


Machines and achine 
tools as well as men must 
measure up to MARINE 
CORPS standards before 
acceptance must be 


capable of handling whatever situat 

why we are proud that SHELI THES 
selected for the Marine Trailerized & = 
well as for the Army's Mobile 

Mobilized Instrument Repair Sh 

maintenance lathes for many Navy 

Modern battle ea pment requires 

Operation under batt! yndit 

liable and dependably accu 





SHELDON Precision Lathes 


SHELDON 
MACHINE co 
IN( 











FOR REPEAT-OPERATION 
OR ONE-TIME JOBS 





GRAHAM 
MULTI-PURPOSE VISE 
For straight holding, or as a wide 


adaptable jig or fixture for innumerable 
special holding jobs, this Vise leads o 
busy life on miller, drill pre 

radial, shaper grinder etc 


KNURL HOLDER FITTING LATHE 
TURRET 





This Adjust-angle Holder cuts 
patterns using only straight knur 
5 


work up to 2!/2" dia. Shank rn 
your turret 


Request Illustrated Price Circuicrs 


GRAHAM MFG. CO. 


77 Bridge St. East Greenwich, R.! 





—— 
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| Send for 
FREE Sample 
TAMMS 
LAYOUT DOPE 
in Blue, Black, Orange 
and Red 


m pper 
Oil Re 


TAMMS SILICA CO. 
228-T No. LaSalle St. 
CHICAGO 1, ILL. 





DOWEL PINS 


; 


All Die Makers’ 
Supplies 


Danly Precision 
Dowel Pins 





Danly 
Commercial 
Sets 


Danly 
Special Sets 


DANLY MACHINE SPECIALTIES, INC. 
2100 S$. S2nd Aveave, Chicege, if. 
MILWAUKEE © LONG ISLAND CITY, WN. Y. 
AYTOM © DETROIT © ROCHESTER 
CLEVELAND © PHILADELPHIA 
Ducommun Metais & Supply Co. 
Los Angeles © San Francisco 









DANLY 
PRECISION DIE 
\. SETS 


JUL 944 
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_ Less Handling 









Ceoler cressing 

Cioser tolerances 

Micrometer 
Accura.y 


Because: Wing key 
neat dissipatior 
and absolute dia 
nd lock nib 

@ Three grades of diamonds. Com- 
mon quality $12 per karat. Medium 
quality $24 per karat. Select qual- 
ity $48 per karat. (Contour tem- 
plate diamonds supplied only in 
Medium and Select quality.) 

All diamond sizes l), to 10 karat 
are nib mounted for immediat: 
shipment ... Billed subject to ap- 
proval. Specify quality of diamond 
wanted. We recommend a minimum 
size of one karat for each 6” diame- 
ter of grinding wheel. (24 hour re- 
setting service. $1.00 post paid, 


JOBBERS AND DISTRIBUTORS EVERYWHER= 
The Most Complete and Up-to-the-Minute line of 
Diamond Tools for War Production. Send for 
Free Catalog and Grinders instruction card 


DIAMOND TOOL COMPANY, Not Inc. 


Sheldon M. Booth, Pres. 
938 E. 41st Street CHICAGO, ILL. 





More Welding 


ables you to > down-hand weld 

; the weldment, top, bottom, sides 

¢ re >| e more niformly perfect welds—stronger 
ts, smoot neater fillets and beads which re- 
e ess yrinding Eliminates handling § delays, 
ve hauling time’ into ‘‘welding time''—saves 
e service nves floor space Table revolves o 


360°, tilts up ft 35° beyond horizontal, and is 
stable f height Models taking up to 30,000 


handle wide ange of work, handle larger un 
ed sads Hand or push button operation 
sre ersal t s pedestal or boom mounted 
ve x f and working clecrance 
Write for 


Bulletin WP-22 


PROTECTION 
against 


dead center 
WEAR 


Excessive wear on the 
dead centers of your 
lathes may mean faulty 
set-ups, imaccurate 
work, slowed-down 


= 
r ¢ 
production. 


DIXON'S LATHE CENTER 
GRAPHITE LUBRICANT 


—minimizes friction at this point which 
resultsin decreased wearand replacement 
of centers. Invariably to some extent, it 
means decreased power consumption. It 
means more accurate work and increased 
production. 

This product possesses unusual film 
strength to resist the severe conditions of 
pressure and heat as it lubricates. It is a 
non-fluid lubricant which can be quickly 
applied from the handy collapsible tube, 
thus eliminating the inconvenience of fill- 
ing squirt cans, applicators or handling a 
brush or paddle. Does not harden or“ skin 
over”, even if long exposed to the air. 

Available from supply houses in 1, 4, 
and 8-oz. tubes. 






GD) 5598 












JOSEPH DIXON CRUCIBIE CO., JERSEY CITY 3, N. J. 


Conede: Canodian Asbestos Company 
Montreal + Toronto + Vancovver + Winnipeg 





Ticonderoga, No. 635 and Microfyne Graphite 
Pipe Joint Compound - Graphite Seal - Graphited Oils 


Cup and Pressure Gun Grease - Gear Lubricants 





Woterproof Graphited Grease - Auto-Marine Grease 





Graph-Air Guns - Belt Dressing (Contains no Graphite) 
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GAGE USERS! 





PRECISION 
PIN SETS 


IN SPECIAL CABINETS 






Number Drill 
Sizes | to 60 
Letter Drill 
Sizes A to Z 
(86 Pins) 


Fractionals 
1/64” to i” 
in increments of 
' ° 
64 Pins) 


Each Gage clear 
ly identified § at 
its receptacle 


Handsomely Housed—Protected—Right 
Gage Always at Hand 


Gages highest quality gage steel, 
hardened to 60-63 Rockwell C scale, 
ground to finest precision, with un- 


surpassed UPPCO-Lapped finish. Tol- 


erances to specifications. 


Strong cabinet, walnut finished. Brass 
strips with number, letter or fractional 
permanently fixed in clear white at 
each gage. Cabinet 97/2" wide, 15!/." 
long, 4!/>"' deep. 


Send for complete details. When ask- 
ing prices specify tolerances. 


Mfrs. DUBLIFE Reversible Plug Gages, 
and other gages A. G. Design. 


Ask for Catalog. 


Wire or write 


UNITED PRECISION PRODUCTS CO. 


3517 WEST BELMONT AVE 
CHICAGO 18 ILLINOIS 
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MAKING HISTORY ON 
AIRCRAFT PRODUCTION 





















THE NEWS from SENECA FALLS| 


eee 





@ THIS BIG, powerful automatic lathe has 
set many records for low “per-piece” cost on 
aircraft motor cylinders, landing struts, tank, 
tractor and truck parts and other heavy war 
work. It incorporates the Seneca Falls Sim- 
plified Change-over Mechanism making it a 
practical machine for either short run or 
volume production. Length of carriage 
stroke and rapid traverse adjustment may 


be varied without changing any cams. 


SENECA FALLS MACHINE 


co., 


Positive operation, wide flexibility and serv- 
icing simplicity are important advantages of 
this design. Model R-14 may be equipped 
with a third arm (overhead) as well as addi- 
tional back squaring attachments, carriages, 
earriage slides and work handling devices. 
_— 
Write for condensed Catalog No. 42 show- 
ing the various types of Lo-swing produe- 


tion-boosting lathes. 


SENECA FALLS, N. Y. 


























LINCOLN PARK HAS ALWAYS PRODUCED 


GAGES and TOOLS of Aastee? PRECISIO 


RUE value and economy in gage use is measured 
in wear resistance . . . in the inspection o uracy 
which is maintained well along in the service life 


of the gage. 


It is natural to think of gage wear resistance in terms 
of materials. Lincoln Park Carboloy gages are 
known to offer at least fifty times and Lincoln Park 
chrome plated gages approximately five times the 
wear resistance of those made of steel. But in any 
material, and especially in steel, a high surface 
finish is of paramount importance in guaranteeing 


a long, accurate service life. 


At Lincoln Park, careful control in grinding and 
lapping produces gages with extremely high finish 
A large department, parts of which are shown at 
the left and which is operated under ideal working 
conditions and staffed with highly skilled men and 
women, is devoted to lapping operations alone 
Here Lincoln Park Class XX and X gages are fin- 
ished with Profilometer readings no greater than 
1.5 microinches. Readings no greater than 2.5 micro- 


inches are guaranteed on Class Y gages. 


From Lincoln Park you get gages ...and many 
types of precision tools . . . all of which are manv- 





factured to provide the maximum in lasting precision 


LAVCOLY PARK TNDUSTREES, ENG 


Successor to The Lincoln Park Tool and Gage Company and Carbur, In 









1725 FERRIS AVENUE 7 LINCOLN PARK 25, MICHIGAN f 
228 THE TOOL ENGINEER j 
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FOR VARIED INSTALLATION REQUIREMENTS 


For Lubrication — Supplying Coolant— 
Circulating Purposes—Transfer Work — 
and Hydraulic Installations 


Catalog showing complete line including 
full characteristics, performance charts 


and engineering data sent on request. 


GEARED — VANE — CENTRIFUGAL 
MOTOR DRIVEN 


DELIVERIES ARE GOOD ON MANY MODELS 


Above and at right Motor 
Driven Centrifugal Pumps. Ex- 
tremely flexible in installation 
possibilities 


At left — Motor Driven Rotary 
Geared Pumps. Installation con- 


venience is distinct advantage 


























—— A BIG 24-PAGE 
STOCK LIST 


To aid you in locating tools now in 
stock—ready for immediate delivery ... this big book 


—_ | listing standard production tools is yours for the asking 






| It is no longer necessary to wait or 
substitute . . . check this list and find the tools yeu want. 


All tools listed are subject to priot 





a sale so act quickly. 
Kindly send a copy of your new “Tools on the Shelf’ Stock List to 





ore | Scul ly 
ee ee eee AND COMPANY all JONG 





1901 SOUTH ROCKWELL STREET * CHICAGO U.S.A 


Put my name on your regular mailing list to receive succeeding issues 


We do not have your 384 page Tool Engineering Manual 500. 


































